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COMPOUIsTDS AND MFTHQDS FOR T NHIBTTTON OP 
HIV AND RELATED VTRTT.qgc; 

This application is a continuation-in-part of 
5 application serial No, 07/739,927, filed on August 2, 1991. 

Field of the Tnvf>nt-inn 

The present invention relates to compounds and 
1 0 pharmaceucically acceptable salts thereof and processes for 

treating infections by HIV and related viruses and/or the 
treatment of Acquired Immune Deficiency Syndrome (AIDS) . 
This invention also relates to pharmaceutical compositions 
containing the compounds and the method of use of the 
1 5 present compounds alone or in combination with other 

agents, for the treatment and inhibition of AIDS and viral 
infection from HIV. 



20 



Background of the invention 



A retrovirus designated Human Immunodeficiency 
Virus (HIV) is believed to be the causative agent of the 
complex disease termed Acquired Immune Deficiency Syndrome 
(AIDS) and is a member of the lentivirus family of 

2 5 retroviruses (M. A. Gonda, F. Wong-Staal NR. C, Gallo, 

"Sequence Homology and Morphological Similarity of HTLV III 
and Visna Virus, A Pathogenic Lentivirus", Science . 227, 
173.. (1985); and P. Sonigo and N. Alizon, et al., 
"Nucleotide Sequence of the 'Visna Lentivirus: Relationship 

3 0 CO the AIDS Virus", Cell. 42, 3 69, (1985)). The HIV virus 

(also referred to as the AIDS virus) was previously known 



as or referred to as LAV, HTLV-III, or ARV, and is now 
designated by HIV--1. Other closely related variants of 
HIV-1 include HIV-2 and SIV (simian immunodeficiency 
virus), and mutants thereof. 

The complex disease AIDS includes progressive 
destruction of the immune system and degeneration of the 
central and peripheral nervous system. The HIV virus 
appears to preferentially attack helper T~cells (T- 
lymphocytes or 0KT4 -bearing T-cells) and also other human 
cells, e.g., certain cells within the brain. The helper T- 
cells are invaded by the virus and the T-cell becomes an 
HIV virus producer. The helper T-cells are quickly 
destroyed and their number in the human being is depleted 
to such an extent that the body's B-cells as well as other 
T-cells normally stimulated by helper T-cells no longer 
function normally or produce sufficient lymphokines and 
antibodies to destroy the invading virus or other invading 
microbes. 

While the HIV virus does not necessarily cause 
death per se, it does cause the human's immune system to be 
so severely depressed that the human falls prey to various 
other diseases such as herpes, Pn^umnrA^r ^ <^ carinii . 
toxoplasmosis, cytomegalovirus, Kaposi's sarcoma, and 
Epstein-Barr virus related lymphomas among others. These 
secondary infections are separately treated using other 
medications as is conventional. Early during infection, 
humans with HIV virus seem to live on with little or no 
symptoms, but have persistent infections. Later in the 
disease, humans suffer mild immune system depression with 
various symptoms such as weight loss, malaise, fever, and 
swollen lymph nodes. These syndromes have been called 



persistent generalized lymphadenopathy syndrome (PGL) and 
AIDS related complex (ARC) and develop into AIDS. 

In all cases, those infected with the AIDS virus 
are believed to be persistently infective to others. 
Further, AIDS and AIDS related complex is after some time 
fatal. 

A description of the mechanism by which the 
virus infects its host is given in an article by R. 
Yarchoan, and S. Broder, "Development of Antiretroviral 
Therapy for the Acquired Immunodeficiency Syndrome and 
Related Disorders", New England Journal of Medicine. 316, 
557-564- (February 26, 1987). 

Considerable efforts are being directed toward 
the control of HIV by means of inhibition of the reverse 
transcriptase of HIV, required for replication of the 
virus. (V. Merluzzi et al., "Inhibition of the HIV-1 
Replication by a Nonnucleoside Reverse Transcriptase 
Inhibitor", Science . 25, 1411 (1990)). For example, a 
currently used therapeutic compound, AZT, is an inhibitor 
of the viral reverse transcriptase (U.S. Patent No. 
4,724,232). Unfortunately, many of the known compounds 
suffer from toxicity problems, lack of bioavailability or 
are short lived in vivo , viral resistance, or combinations 
thereof . 

Therefore it is an object of the invention to 
provide compounds and pharmaceutically acceptable salts 
thereof- to inhibit and/or treat HIV and AIDS. 

Another object of the present invention is to 
provide therapeutic formulations that are of value in the 
inhibition and/or treatment of infection by HIV and the 



treatment or inhibition of the acquired iitimune deficiency 
syndrome . 

Another object is to provide methods for the 
inhibition and/or treatment of infection by HIV and the 
resulting acquired immune deficiency syndrome. 

Other objects, features, and advantages will 
become apparent to those skilled in the art from the 
following description and claims^ 

Description of the Invenr i on 

The present invention provides compounds 
useful for the inhibition and/or treatment of HIV and AIDS, 
either as compounds, pharmaceutically acceptable salts, 
pharmaceutical composition ingredients, whether or not in 
combination with other anti-virals, immunomodulators, 
antibiotics, or vaccines. Methods of treating or 
inhibiting AIDS, methods of inhibiting replication of HIV, 
and methods of treating or inhibiting HIV in humans are 
also disclosed. 

The compounds used in the methods of the present 
invention are those of the formula (lA) below 

S 

II 

R2 N C N R, (lA) 

I I 

R4 R-^ 

in which Ri is a stable saturated or \insaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
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monocyclic ring having 0 to 4 hetero atoms selected from S, 

and N; or Ri is a stable, saturated or unsaturated, 
sxibstituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
5 O, and N; 

R2 is a group of the formula 




Rc C C 

I I 

Rg Rq 

wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N. S, O and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, Ci-Ce alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2-C8 alkenoscy; 

R6, R?' R8' and R9 are independently C3-C8 
cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
carboao,', hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted Ci-Ce alkyl; or two of which, along with the 
carbons to which they are attached, combine to form a 
stable, saturated or unsaturated, substituted or 
unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or Re 
and R8, or R7 and Rg, along with the carbon to which they 
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are attached, form a stable, saturated or unsaturated, 
substituted or unsubstituted, 3 to 7 membered organic 
monocylic ring having 0 to 4 hetero atoms selected from S, 
O, or N; 

5 R3 and R4 are independently hydrogen, hydroxy, 

Ci-Cg alkyl, C2-C6 alkenyl, 02-06 alkynyl, amino, cyano, 
nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , aminomethyl, 
carboxymethyl, 01-04 alkylthio, O1-O4 alkanoyloxy, halo- 
substituted (Ci-06) alkyl, or carbamoyl; or salts thereof; 

0 or compounds of the formula 




wherein n is 0 to 4; 
Z is 



\ 



,C=Y or ;:CH2 



Y is 0 or S; 

Rll is of the formula 



16 

C Ri 



^14 

0 Ris 
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R14 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from s, o, and N; or 

R14 is a stable, saturated or unsaturated, substituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, o. and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S. O and Rio is a stable 
saturated or unsaturated, substituted or unsubstituted, 3 
. to 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from s, o, and N; or Riq is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O. and N; or Riq is hydrogen, Ci-Cg 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

R14 is hydrogen, halo, cyano, carboxy, amino, thio 
hydroxy, 01-04 alkoxy, Ci-Ce alkyl, Cs-Cg alkenyl, C2-C8 
alkynyl, or C2-C8 alkenoxy; 

Rl5 and Rie are independently C3-C8 cycloalkyl 
hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethy 1 , 
ammomethyl, carboxymethyl , C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted Ci-Ce alkyl; 

R12 is hydrogen, hydroxy, Ci-Ce alkyl, C2-C6 alkenyl', 
ammo, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , 
ammomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, halo-substituted (Ci-Cg ) alkyl, or carbamoyl; 

Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N- or 
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R13 is a stable, saturated or unsaturated, substituted or 
unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 
Rl3 is Rii as defined; or salts thereof. 
5 The invention further encompasses compounds of 

the formula 



S 




(IB) 



1 0 wherein n is 0 to 4; 

Z is 

^C=Y or ^CH2 

wherein Y is S or O; 

Rll is of the formula 

1 5 




wherein Ri4 is cyclo (C3-C8) alkyl, cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl, 
2 0 substituted tetrazolyl, triazolyl, substituted triazolyl, 

pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl. 
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substituted naphthyl. benzoxazolyl, substituted 
benzoxazolyl. benzimidazolyl . substituted 
benzimidazolyl,thiazolyl, substituted thiazolyl, oxazolyl 
substituted oxazolyl. benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl 
pyridazinyl, substituted pyridazinyl, thiadiazolyl 
substituted thiadiazolyl. benzotriazolyl. substituted 
benzotriazolyl. pyrrolyl, substituted pyrrolyl, indolyl 
substituted indolyl. benzothienyl . substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl 
substituted benzofuryl, furyl, substituted furyl 
gumolinyl, substituted guinolinyl, isoguinolinyl 
substituted isoguinolinyl. pyrazolyl. and substituted 
pyrazolyl; or 

Rl4 is. a group of the formula 
(RlO)y-X- 

whereiny is 1 or 2; X is N, S, or O. and 

RlO is cyclo (C3-C8)alkyl, cyclo (C3-C8) alkenyl- 
isothiazolyl. substituted isothiazolyl. tetrazolyl 
substituted tetrazolyl, triazolyl, substituted triazolyl 
pyrxdyl, substituted pyridyl, imidazolyl. substituted 
xmidazolyl, phenyl, substituted phenyl, naphthyl 
substituted naphthyl, benzoxazolyl, substituted 
benzoxazolyl, benzimidazolyl, substituted 

benzimidazolyl. thiazolyl. substituted thiazolyl, oxazolyl 
substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl 
substituted thiadiazolyl, benzotriazolyl, substituted 
benzotriazolyl, pyrrolyl, substituted pyrrolyl. indolyl 
substituted indolyl. benzothienyl, substituted 
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benzothienyl, thienyl. substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, substituted furyl, 
quinolinyl, substituted quinolinyl, isoquinolinyl, 
substituted isoquinolinyl, pyrazolyl, and substituted 

5 pyrazolyl; or 

Rl4 is halo, cyano, carboxy, amino, thio, 

hydroxy, C1-C4 alkoxy, C2-C8 alkonyl, C2-C8 alkynyl, or C2- 

C8 alkenoxy; 

R12 is hydrogen, hydroxy, Ci-Cs alkyl, C2-C6 
10 alkenyl, amino, cyano, nitro, C1-C5 alkoxy, carboxy, 

hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 alkylthio, 
C1-C4 alkanoyloxy, halo substituted Ci-Ce alkyl, or 

carbamoyl ; and 

R13 is cyclo(C3-C8) alkyl, cyclo (C3-C8) alkenyl; 

1 5 isothiazolyl, substituted isothiazolyl, tetrazolyl, 

substituted tetrazolyl, triazolyl, substituted triazolyl, 
pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl. benzoxazolyl , substituted 

2 0 benzoxazolyl, benz imidazolyl, substituted 

benzimidazolyl,thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl. substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl, 

2 5 substituted thiadiazolyl, benzotriazolyl , substituted 

benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
substituted indolyl, benzothienyl , substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, substituted furyl, 

3 0 quinolinyl, substituted quinolinyl, isoquinolinyl. 
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substituted isoquinolinyl, pyrazolyl, and substituted 
pyrazolyl ; 

or Ri3 is Rii as defined; 

Rl5 and Rig are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Ce alkyl. C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy. hydroxy, carbojcy, hydroxymethyl , 
aminomethyl, carboxymethyl , C1-C4 alkyl thio, C1-C4 
alkanoyloxy, carbamoyl, or halo substituted (Ci-Ce ) alkyl ; 
and salts thereof, with the proviso that R12 is not 
hydrogen when R15 and Rig are both hydrogen, R14 is phenyl, 
Rl3 is phenyl, z is 



\ 



and n is O. 

The invention also encompasses compounds of the 

formula 



R2 N C N Rj (lA) 

R4 Rrj 



in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or 

2 5 unsubstituted, 7 to 10 membered organic bicyclic ring 

having 0 to 5 hetero atoms selected from S, o, and N; 
R2 is a group of the formula 
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Rr Rq 

wherein R5 is Ri as defined above; or R5 is a group of the 
5 formula 

{RlO)y~x- 

wherein- y is 1 or 2; X is N, S, O and Rio is Ri as defined; 

or Rio is hydrogen, C1-C5 alkyl, C2-C6 alkenyl.or C2-C6 

alkynyl; or R5 is hydrogen, Ci-Ce alkyl, halo, cyano, 
10 carboxy, amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 

C2-C8 alkynyl, or C2 to C8 alkenoxy; 

Rg and R7 are independently C3-C8 cydoalkyl, 

hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo, 

amino, nitro, cyano, C1-C5 alkoxy, hydroxy, carboxy, 
15 hydroxymethyl, aminomethyl, carboxymethyl , C1-C4 alkylthio, 

C1-C4 alkanoyloxy, carbamoyl, or a halo substituted Ci-Ce 

alkyl; 

R8 and R9 , along with the carbons to which they 
are attached, combine to form a stable, saturated or 

2 0 unsaturated, siibstituted or unsubstituted, 3 to 7 membered 

organic monocylic ring having 0 to 4 hetero atoms selected 
from S, ' O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 

2 5 nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 

carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (Ci-Ce) alkyl, or carbamoyl; or salts thereof. 
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The invention also encompasses compounds of the 

formula 

S 

II 

R2 1 C N Ri (lA) 

R4 R-^ 

wherein Ri is cyclo {C3-C8) alkyl, cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl, 
substituted tetrazolyl, triazolyl, substituted triazolyl, 
pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl , substituted 
benzoxazolyl, benzimidazolyl , substituted 

benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl , 
substituted thiadiazolyl, benzotriazolyl, substituted 
benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
substituted indolyl, benzothienyl. substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, substituted furyl, 
quinolinyl, sxibstituted quinolinyl, isoguinolinyl , 
substituted isoquinolinyl , pyrazolyl, and substituted 
pyrazolyl ; 

R2 is a group of the formula 
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R5 c c- 



wherein R5 is pyridyl , substituted pyridyl, phenyl, 
substituted phenyl, naphthyl, substituted naphthyl, 
cyclohexenyl , benzyl, or R5 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Riq is Ri as defined; 
or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl;or R5 is hydrogen, C1-C5 alkyl, halo, cyano, 
carboxy, amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2 to Cs alkenojQ'; 

R6' R?' R8' and R9 are independently C3-C8 
cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
15 carboxy, hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 

alkyl thio, C1-C4 alkanoyloxy, carbamoyl, or a halo- 
substituted C1-C6 alkyl; or Re and R8, or R7 and R9 , along 
with the carbon to which they are attached, form a stable, 
saturated or unsaturated, substituted or unsubstituted, 3 
2 0 to 7 membered organic monocylic ring having 0 to 4 hetero 

atoms selected from S, O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 
nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
2 5 carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 

substituted C1-C6 alkyl; or carbamoyl; or salts thereof, 
with the proviso that when 
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Rl is pyridyl or pyridyl monosubstituted with halogen, 
hydroxy, Ci-Ce alkyl, or Ci-Ce alkoxy; and 
R3 and R4 are hydrogen; and 
R6' R?/ and R9 are hydrogen; 

5 R5 is not non-substituted phenyl. 

When referring to the above as formula (I) , it 
is understood to encompass formulae (lA) and (IB) . It 
should also be understood that when the term "HIV" is used, 
it includes HIV-1, components, mutant variations, subtypes, 
10 and serotypes thereof, and related viruses, components, 

mutant variations, subtypes, and serotypes thereof. When 
the term "inhibit" is used, its ordinary meaning is 
intended, which is to prohibit, hold in check, or 
discourage, and is not to be construed to be limited to a 
15 particular process, procedure, or mechanism of action. 

The terms "stable, saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered", or "3 to 7 
membered organic monocyclic ring having 0 to 4 hetero atoms 
selected from S, O, and N" include those wherein the 
2 0 nitrogen and sulfur hetero atoms are optionally oxidized, 

and the nitrogen hetero atom optionally guaternized. The 
substituted ring may have 1-8 substituents independently 
selected from aryl, substituted aryl, halo, Ci-Ce alkyl, 
C1-C5 alkoxy, C2-C6 alkenyl, C2-C8 alkynyl, C2-C8 alkenoxy, 

2 5 amino, nitro, cyano, carboxy, hydrojQonethyl , aminomethyl, 

carboxymethyl, C1-C4 alkylthio, hydroxy, C1-C4 alkanoyloxy, 
carbamoyl, halo -substituted Ci-Ce alkyl, a group of the 
formula 

-S02Rx 

3 0 wherein Rx is Ci-Cs alkyl, aryl, substituted aryl, or 

conino; or a group of the formula 
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O 
II 

wherein is as defined above. 

The term "stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 
bicyclic rings having 0 to 5 hetero atoms selected from S, 
O, and N" includes those wherein the nitrogen and sulfur 
hetero atoms are optionally oxidized, and the nitrogen 
hetero atom(s) optionally quaternized. The bicyclic rings 
may be substituted 1 to 8 times, the substituents 
independently selected from those above listed for the 
monocyclic rings. 

Examples of such monocyclic and bicyclic rings 
are cyclo (C3-C8 ) alkyl , cyclo (C3-C8 ) alkenyl ; isothiazolyl, 
substituted isothiazolyl , tetrazolyl, substituted 
tetrazolyl, triazolyl, substituted triazolyl, pyridyl, 
substituted pyridyl, imidazolyl, substituted imidazolyl, 
phenyl, substituted phenyl, naphthyl, substituted naphthyl, 
benzoxazolyl , substituted benzoxazolyl , benzimidazolyl , 
substituted benzimidazolyl, thiazolyl, substituted 
thiazolyl, oxazolyl, sxibstituted oxazolyl, benzothiazolyl , 
substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridazinyl, substituted pyridazinyl, 
thiadiazolyl , substituted thiadiazolyl , benzotriazolyl , 
substituted benzotriazolyl, pyrrolyl, substituted pyrrolyl, 
indolyl, substituted indolyl, benzothienyl , substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuiryl, furyl, substituted furyl, 
quinolinyl, substituted quinolinyl, isoquinolinyl , 
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substituted isoguinolinyl, pyrazolyl. and substituted 
pyrazolyl. Other examples of such ring systems may be 
found in J. Fletcher, o. Dermer. R. Fox, Nomenrl.^„.. 
Orqrimr roniroiin<1 <- , pp. 20-63 (1974). and in the Examples 
herein. 

The term "Ci-Ce alkyl- includes such groups as 
methyl, ethyl, n-propyl. isopropyl, n-butyl. s-butyl. t- 
butyl, n-pentyl, n-hexyl, 3 -methylpenty 1 . and the like. 

The term "halo" and "halogen" refer to chloro, 
bromo, fluoro. and iodo. 

"C1-C5 alkoxy" refers to those groups such as 
methoxy, ethoxy, propoxy, t-butoxy, and the like. 

"C2-C6 alkenyl" refers to those groups such as 
vinyl, l-propene-2-yl, l-butene-4-yl, l-pentene-5-yl, 1- 
15 butene-l-yl, and the like. 

"C1-C4 alkylthio" refers to those groups such as 
methylthio, ethylthio, t-butylthio, and the like. 

-C1-C4 alkanoyloxy- refers to those groups such 
as acetoxy, propionoxy, formyloxy, butyryloxy, and the 
^ U like , 

The term -C2-C8 alkenoxy" includes groups such as 
ethenyloxy, propenyloxy, iso-butoxy ethenyl, and the like. 

The term "Cs-Cg alkynyl- includes groups such as 
ethynyl, propynyl, pentynyl, butynyl, and the like. 

The term halo-substituted Ci-Cs alkyl includes 
alkyls substituted 1, 2, or 3 times by a halogen, including 
groups such as trif luoromethyl, 2-dichloroethyl, 3,3- 
difluoropropyl, and the like. 

The term "aryl" includes 3 to 8 membered stable 
saturated or unsaturated organic monocyclic rings having 0 
to 4 hetero atoms selected from s, O. and N; and 7 to 10 
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membered organic stable, saturated or unsaturated, bicyclic 
rings having 0 to 5 hetero atoms selected from S, O, N; 
both of which may be substituted by halo, Ci-Ce alkyl , Ci* 
C5 alkoxy, C2~C6 alkenyl, amino, nitro, cyano, carboxy, 
5 hydroxymethyl, aminomethyl, carboxymethyl , C1-C4 alkylthio, 

hydroxy, C1-C4 alkanoyloxy, carbamoyl, or halo-substituted 
C1-C6 alkyl. 

The following are preferred compounds. 

10 (2-phenethyl) -N' - (2 -thiazolyl) thiourea 

N- {2-phenethyl) -N' - [2- ( 4 -methyl) thiazolyl ] thiourea 

N- (2-phenethyl) -N' - [2- {4 , 5-dimethyl) thiazolyl] thiourea 

(2-phenethyl) -N' - [2- (4 -cyano) thiazolyl] thiourea 
N- ( 2 -phene thy 1 ) -N ' - [ 2 - ( 4 - 

1 5 trif luoromethyl ) thiazolyl] thiourea 

(2-phenethyl) -N* - ( 2 -benzothiazolyl) thiourea 
N-'( 2-phenethyl) -N*-[2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- (2-phenethyl) -N' - [2- { 6 -chloro) pyrazinyl ] thiourea 

2 0 N- (2-phenethyl) -N* - [2- (4 -ethyl) thiazolyl] thiourea 

N- (2-phenethyl) -N' - [2- (4- (3- 
pyr idyl ) thiazolyl ) ] thiourea 

N- (2-phenethyl) -N*- [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

2 5 N- ( 2 -phenethy 1 ) -N • - ( 2 -pyridy 1 ) thiourea 

N- {2-phenethyl) -N* - [2- ( 6 -bromo ) pyridy 1] thiourea 
N- (2-phenethyl) -N' - [2- ( 6 -chloro ) pyr idyl ] thiourea 
N- (2-phenethyl) -N' - [2- ( 6 -methyl) pyr idyl ] thiourea 
N- ( 2 -phenethyl ) -N • - [ 2 - ( 5 -methyl ) pyr idyl ] thiourea 

3 0 N- ( 2 -phenethyl ) -N • - [ 2 - ( 6 - 

trif luoromethyl ) pyridyl] thiourea 

N- (2-phenethyl) -N* - [2- CS- 
trif luoromethyl ) pyridyl] thiourea 

N- (2-phenethvl) -N' - [2- (6-ethyl) pyridyl] thiourea 

3 5 N- (2-phenethyl) -N» - [2- (5-ethyl ) pyridyl] thiourea 

N- (2-phenethyl) -N' - [2- (6 -bromo) pyrazinyl] thiourea 
N- ( 2 -phenethyl ) -N ' - [ ( 3 - ( 6 -bromo ) pyr idaziny 1 ) ] thiourea 
N- (2-phenethyl) -N' - [2- ( 6 -cyano) pyridyl] thiourea 
N-( 2 -phenethyl) -N' - [2- (5 -cyano) pyridyl] thiourea 

4 0 N- {2-phenethyl) -N' - [2- {5 -cyano) pyrazinyl] thiourea 

N- (2-phenethyl) -N' - [2- (6-cyano) pyrazinyl] thiourea 

N- ( 2 -phenethyl ) -N ' - [ ( 3 - ( 6-cyano ) pyr idazinyl ) ] thiourea 
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N- (2-phenethyl) -N- - (2- [l, 3 , 4-thiadia2oyl] ) thiourea 
N- (2-phenethyl) -N- - ( 2 -benzimidazolyl) thiourea 
N- C2-phenethyl) -N' - (2 -imidazolyl) thiourea 
5 m" ! ? ~ ! ? -"^^55°'^heny 1 ) ethyl ) -N • - ( 2 - thiazoly 1 ) thiourea 

J N- (2- (2-methoxyphenyl)ethyl)-N'-[2- (4- 

methy 1 ) thiazoly 1 ] thiourea 

N- ( 2 - ( 2 -methoxypheny 1 ) ethyl )-N*-f2-(4.5- 
dimethyl) thiazoly 1] thiourea 

N- (2- (2-methoxyphenyl) ethyl) -N- - (2- 
u oenzothiazolyl) thiourea 

N- (2- (2-methoxyphenyl)ethyl) -N- - [2- (6- 
rluoro ) benzothiazolyl ] thiourea 

N- ( 2 - ( 2 -me thoxyphenyl ) ethyl ) -N ■ - [ 2 - ( 6 - 
chloro)pyra2inyl] thiourea . 

^ N-(2-(2-methoxyphenyl)ethyl)-N'-r2-(4-(3- 
pyridyl ) thiazolyl ) ] thiourea 

N- (2- (2 -methoxypheny 1) ethyl) -N" - [2- (4- (3- 
natrophenyl ) thiazolyl ) ] thiourea 

) M~ ! 9 " I ? I ^""^^^ ) -N • - { 2 -pyridy 1 ) thiourea 

' N- (2- (2-methoxyphenyl)ethyl) -N- - [2- (6- 

t>romo)pyridyl] thiourea 

N- (2- { 2 -methoxypheny 1) ethyl) -N' - [2- (6- 
chloro ) pyridyl ] thiourea 

N- (2- (2-me thoxyphenyl) ethyl ) -N'- [2- (6- 
• methyl ) pyridyl ] thiourea 

N- (2- {2-me thoxyphenyl) ethyl )-N'- [2- (5- 
methyl ) pyridyl ] thiourea 

N- (2-(2-metho3cyphenyl)ethyl)-N' -[2- (6- 
trlf luoromethyl ) pyridyl ] thiourea 

N- (2- (2-methoxyphenyl)ethyl) -N- -[2 - (5- 
trx f luorome thy 1 ) pyridyl ] thiourea 

N- ( 2 - ( 2 -methoxyphenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
ethyl ) pyridy 1 ] thiourea 

N- (2- (2-methoxyphenyl)ethyl)-N'-r2- (5- 
ethyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 -metho3QT5heny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
bromo ) pyrazinyl ] thiourea 

N- (2- (2-methoxyphenyl ) ethyl) -N- -[ (3- (6- 
bromo)pyridazinyl) ] thiourea 

N- ( 2 - ( 2 -methoxyphenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
cyano ) pyridyl ) thiourea 

N- (2- ( 2 -methoxyphenyl) ethyl ) -N' -[2- (5- 
cyano ) pyridyl ] thiourea 

N- (2- {2-methoxyphenyl) ethyl) -N' - [2- (5- 
cyano ) pyraziny 1 ] thiourea 
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N- ( 2 - ( 2 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - { 6 - 
cyano)pyra2inyl] thiourea 

N- (.2- ( 2 -methoxypheny 1) ethyl) -N' - [ (3 - (6- 
cyano)pyridazinyl) ] thiourea 

N- (2- ( 2 -methoxypheny 1) ethyl) -N» - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 

N- { 2 - ( 2 -methoxypheny 1 ) ethyl ) -N • - { 2 - 
benzimidazolyl) thiourea ..... 

N- (2- (2-methoxyphenyl) ethyl) -N' - ( 2 -imidazolyl ) thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - {2-thia2olyl) thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl )-N'-[2-(4,5- 
dimethyl) thiazoly 1] thiourea 

N- (2- (3-methoxyphenyl)ethyl) -N' - (2- 
benzothiazolyl) thiourea 

N- (2- (3-methoxyphenyl)ethyl)-N' -[2- (6- 

f luoro ) benzothiazoly 1 ] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (6- 
chloro)pyrazinyl] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N* - [2- (4- (3- 
pyridyl) thiazolyl) ] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (4- (3- 
nitrophenyl) thiazolyl) ] thiourea 

N- (2 - (3-methoxyphenyl) ethyl) -N' - ( 2 -pyr idyl) thiourea 

N- (2- ( 3 -methoxypheny 1) ethyl )-N*- [2- (6- 
bromo ) pyr idyl ] thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
chloro ) pyridyl ] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (6- 
methyl)pyridyl] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N* - [2- (5- 

methy 1 ) pyridyl ] thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
trif luoromethyl ) pyridyl] thiourea 

N- { 2 - ( 3 -me thoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
trif luoromethyl) pyridyl] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (6- 
ethyl) pyr idyl] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (5- 
ethyl) pyridyl] thiourea 

N- (2- ( 3 -me thoxypheny 1) ethyl) -N'- [2- (6- 

bromo ) pyrazinyl ] thiourea 

N- (2- (3 -methoxypheny 1) ethyl ) -N' -[ (3- (6- 
bromo) pyridazinyl ) ] thiourea 
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N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N * - [ 2 - { 6 - 
cyano)pyridyl] thiourea 

N- ( 2 - { 3 -me thoxypheny 1 ) ethyl ) -N ' - f 2 - f 5 - 
cyano)pyridyl] thiourea 

N- (2-{3-methoxyphenyl)ethyl)-N'-r2-(5- 
cyano ) pyrazinyl ] thiourea 

N- { 2 - ( 3 -methoxypheny 1 ) ethyl ) -N ' - f 2 - ( 6 - 
cyano ) pyrazinyl ] thiourea 

in ^ ^~^2-(3-methoxyphenyl)ethyl)-N'-( (3-(6- 

<=yano)pyridazinyl) ] thiourea 

j^^~^^~'^""'^th°^Phenyl)ethyl)-N'-(2-ri 3 4- 
thiadiazoyl] ) thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N ' - ( 2 - 
15 ^enzimidazolyl) thiourea 

N- (2 - (3-methoxyphenyl) ethyl) -N- - (2 -imidazolyl) thiourea 
N- 2 - 4 -me thoxypheny 1 ) ethy 1 ) -n ■ - ( 2 - thiazolylF thiourea 
N-{2-{4-methoxyphenyl)ethyl)-N'-[2-(4- ^-i-ourea 
methyl ) thxazolyl] thiourea 

9n J- ?^"J^~^^~">sthoxyphenyl)ethyl)-N'-f2-(4,5- 

2 0 dimethyl )thiazolyl] thiourea 

N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N ■ - f 2 - ( 4 - 
cyano ) thiazolyl ] thiourea 

N-(2-(4-methoxyphenyl)ethyl)-N'-r2-(4- 
trxfluoromethyl) thiazolyl] thiourea 

^ N-/2-(4-metho3cyphenyl)ethyl)-N'-(2- 
benzothxazolyl) thiourea 

N- ( 2 - { 4 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
fluoro) benzothiazolyl ] thiourea 

^r^^~'^~"'®*^^°'^^®'^yl)ethyl)-N'-t2-(6- 
chloro) pyrazinyl] thiourea 

^v. ,?'"J?"'^""'ethoxyphenyl)ethyl)-N'-r2-{4- 
ethyl) thiazolyl) thiourea 

• J ^7 J / ^ -n»e thoxyphenyl ) ethyl )-N'-[2-(4-(3- 
Pyridyl) thiazolyl)] thiourea i« »J 

N-(2-(4-methoxyphenyl)ethyl)-N'-r2-{4-(3- 

nitrophenyl ) thiazolyl )] thiourea 

N- (2- (4-methoxyphenyl) ethyl) -N" - ( 2 -pyridyl) thiourea 
N-(2-(4-methoxyphenyl)ethyl)-N'-[2-(6- ^"^ ' '^^^^"^^^ 

bromo ) pyridyl ] thiourea 

^ , ^- (2- (4-methoxyphenyl ) ethyl )-N'- [2- (5 - 

bromo) pyridyl] thiourea 

N- ( 2 - ( 4 -methoxyphenyl ) ethyl ) -N • - f 2 - ( 6- 
chloro) pyridyl] thiourea 

<2-( 4-methoxyphenyl) ethyl) -N'-f 2- (5- 
4 3 chloro) pyridyl] thiourea 
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N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
methyl )pyr idyl] thiourea /c 
N- (2- ( 4 -methoxypheny 1) ethyl) -N' - [2- (5- 

methyl ) pyr idy 1 ] thiourea 
5 N- (2- (4-methoxyphenyl)ethyl)-N' -[2- (6- 

tr i f luoromethy 1 ) pyridy 1 ] thiourea 

N- ( 2 - { 4 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
trifluoromethyDpyridyl] thiourea 

N- ( 2 - ( 4 -me thoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
10 ethyl )pyridyl] thiourea 

N- (2- ( 4 -methoxypheny 1) ethyl) -N' - [2- lb- 
ethyl ) pyr idy 1 ] thiourea 

N- (2- ( 4 -methoxypheny 1) ethyl) -N' - [2- (5- 
chloro)pyrazinyl] thiourea 
15 N- (2- (4-methoxyphenyl)ethyl) -N' - [2- (6- 

bromo)pyrazinyl] thiourea /rr 

N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( b - 
bromo)pyra2inyl] thiourea 

N- (2- ( 4 -methoxypheny 1) ethyl) -N' - [ (3- (6- 
2 0 bromo)pyridazinyl) ] thiourea 

N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N ' - [ ( 3 - ( 6 - 
chloro)pyridazinyl) ] thiourea 

N- (2- { 4 -methoxypheny 1) ethyl) -N* - [2- (6- 
cyano)pyridyll thiourea 

2 5 N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 

cyano) pyr idyl] thiourea 

N- (2- (4-methoxyphenyl) ethyl) -N* - [2- {b- 
cyano)pyrazinyl] thiourea 

N- (2- (4-me thoxypheny 1) ethyl ) -N' - [2- (6- 

3 0 cyano ) pyr azinyl] thiourea 

N- ( 2 - ( 4 -methoxypheny 1 ) ethyl ) -N ' - [ ( 3 - ( 6 - 
cyano) pyr idazinyl) ] thiourea 

N- (2- ( 4 -methoxypheny 1) ethyl) -N' - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 

3 5 N- (2- (4-me thoxypheny 1) ethyl) -N' - (2- 

benzimidazolyl ;hiourea . -, v • 

N- (2- (4-mv. -hoxyphenyl) ethyl) -N' - { 2- imidazolyl) thiourea 
N- ( 2 - ( 2 -ethoxypheny 1 ) ethyl ) -N ' - ( 2 - thiazoly 1 ) thiourea 
N- (2- ( 2 -ethoxypheny 1) ethyl) -N' - [2- (4- 

4 0 methyl )thiazolyl] thiourea ^ 

N- (2- {2 -ethoxypheny 1) ethyl) -N' - [2- (4,5- 
dimethyl) thiazolyl] thiourea 

N- (2- ( 2 -e thoxypheny 1) ethyl) -N' - (2- 
benzothiazolyl) thiourea 
45 N- (2- ( 2 -e thoxypheny 1) ethyl) -N' - [2- (6- 

f luoro)benzothiazolyl] thiourea 
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N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- (2- {2-ethoxyphenyl) ethyl) -N'- [2- (4- (3- 
PyridyDthiazolyl)] thiourea i« U 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (4- n- 
nitrophenyl ) thiazolyl )] thiourea 

N- ^tfyl) -N- - (2-pyridyl) thiourea 

N- (2- (2-ethoxyphenyl) ethyl )-N'- [2- (6- 
bromo)pyridyl] thiourea 

^Ki ^r^^"'^"®^^°^^^^"yl>ethyl)-N'-[2-(6- 
chloro)pyridyl] thiourea 

N- ( 2 - ( 2-ethoxyphenyl ) ethyl ) -N • - [ 2 - ( 6 - 

methyl ) pyridyl ] thiourea 

1 «; ^'r. '2- (2-ethoxyphenyl) ethyl) -N'- [2- (5- 
i:> methyl) pyridyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (6- 

trifluoromethyl ) pyridyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (5- 

2 0 '^^^f-'-uoromethyl) pyridyl] thiourea 

^^v, 1 ^2:j2-ethoxyphenyl) ethyl) -N' - [2- (6- 
ethyl ) pyr idyl ] thiourea 

^v. -, ^'^^7 < 2-ethoxyphenyl) ethyl) -N' - [2- (5- 
ethyl) pyridyl] thiourea 

9^ , (2-ethoxyphenyl) ethyl) -N- -[2- (6- 

^5 bromo) pyrazinyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [ (3- (6- 
bromo ) pyr idazinyl ) ] thiourea 

N- ( 2 - ( 2 -ethoxyphenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
cyano) pyridyl] thiourea 

N- ( 2 -( 2 -ethoxyphenyl ) ethyl ) -N ■- r 2 -( 5 - 
cyano) pyridyl] thiourea 

N- ( 2 - ( 2-ethoxyphenyl ) ethyl ) -N • - [ 2 - ( 5 - 
cyano ) i>yrazinyl ] thiourea 
-J c ^- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (6- 

J5 cyano) pyrazinyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

^u- ^^"^2- (2-ethoxyphenyl) ethyl) -N*- (2- ri 3 4- 
thiadiazoyl] ) thiourea »^ i-l.J,4 

. N7j2- (2-ethoxyphenyl) ethyl) -N'- (2- 
benzimidazolyl) thiourea 

M~ !?" ethyl) -N- - (2-imidazolyl) thiourea 

N- 2- 2-methylphenyl)ethyl) -N- - (2-thia2olyl) thioSrel 

4S .V, f:^2;(2-methylphenyl)ethyl)-N'-[2-(4- ^-^'^^lourea 

4 5 methyl )thiazolyl] thiourea 



N- (2- (2-methylphenyl) ethyl) -N* -[2- (4,5- 
dimethyl) thiazolyl] thiourea 

N- ( 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ' - ( 2 - 
benzothiazolyl) thiourea 

N- ( 2 - { 2 -methy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
f luoro ) benzothiazolyl ] thiourea 

N- { 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
chloro)pyrazinyl] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' -[2- (4- (3- 
pyr idy 1 ) thiazolyl ) ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- ( 2 - ( 2 -me thy Ipheny 1 ) ethyl ) -N ' - ( 2 -pyr idy 1 ) thiourea 
N- ( 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
bromo)pyridyl] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' ~ [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- ( 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ^ - [ 2 - ( 6 - 
methyl ) pyr idy 1 ] thiourea 

N- ( 2 - ( 2 -me thy Ipheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
methyl) pyr idyl] thiourea 

N- ( 2 - ( 2 -me thy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
trif luoromethyl ) pyridy 1] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' - [2- (5- 
trif luoromethyl ) pyr idyl] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' - [2- (6- 
ethy 1 ) pyr idy 1 ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N* -[2- (5- 
ethyl ) pyridy 1 ] thiourea 

N- ( 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
bromo) pyr azinyl] thiourea 

N- (2- {2-methylphenyl) ethyl) -N' -[ (3- (6- 
bromo)pyridazinyl) ] thiourea 

N- ( 2 - ( 2 -methy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
cyano ) pyr idy 1 ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N* - [2- (5- 
cyano) pyr idyl] thiourea 

N- ( 2 - { 2 -methy Ipheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
cyano )pyrazinyl] thiourea 

N- (2- (2-methylphenyl) ethyl) -N* - [2- (6- 
cy ano ) pyr az iny 1 ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' - t (3- (6- 
cyano ) pyr idazinyl ) ] thiourea 

N- (2- {2-methylphenyl) ethyl) -N' - {2-[l,3, 4- 
thiadia'zoyl] ) thiourea 
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N- (2 - { 2 -methylphenyl) ethyl) -N' - (2- 
benzimidazolyl) thiourea 

nI \l' n"!!;i^J;^^^!?^"^!! ^^hyl) -N- - (2-imidazolyl) thiourea 
5 T il' il'T^i^i^i^^'^il ethyl) -N- - {2-thiazolyl) thiourea 

^ N- (2- (3 -methylphenyl) ethyl )-N'- [2- (4- 

methyl ) thiazoly 1 ) thiourea 

N-( 2 - ( 3 -methylphenyl ) ethyl ) -N ■ - [ 2 - { 4 5 - 
dimethyl ) thiazolyl ] thiourea 

I n N-(2-{3-methylphenyl)ethyl)-N'-[2-(4- 
i U cyano ) thiazolyl ] thiourea 

N- (2 - (3-methylphenyl) ethyl) -N- - [2- {4- 
trlf luoromethyl) thiazolyl] thiourea 

N- (2- {3-methylphenyl) ethyl) -N'- (2- 
oenzothiazolyl) thiourea 

N- (2- {3-methylphenyl) ethyl) -N'- [2- (6- 
tluoro) benzothiazolyl ] thiourea 

N- (2- (3 -methylphenyl) ethyl) -N' -[2- {6- 
chloro ) pyrazinyl ] thiourea 

7n ,?'"J?"^^"'"s*^hylphenyl)ethyl)-N'-[2- (4- 

2 0 ethyl) thiazolyl] thiourea 

N- (2- (3-methylphenyl) ethyl) -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N- ( 2 - ( 3 -methylphenyl ) ethyl )-N'-[2-{4-(3- 
nitrophenyl) thiazolyl ) ] thiourea 

N- (2- {3-methylphenyl) ethyl) -N' - ( 2 -pyridyl ) thiourea 
N- ( 2 -{ 3 -methylphenyl ) ethyl ) -N •-[ 2 -( 6 - 
bromo ) pyridyl ) thiourea 

N- (2- (3-methylphenyl) ethyl) -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- (2- (3-methylphenyl) ethyl) -N' - [2- (6- 
chloro ) pyr icfyl ] thiourea 

N- (2- {3-methylphenyl) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- {2- {3-methylphenyl) ethyl )-N'- [2- (6- 
J5 methyl) pyridyl] thiourea 

N- {2- (3-methylphenyl) ethyl) -N*- [2- (5- 
methyl ) pyridyl ] thiourea 

N- { 2 - ( 3 -methylphenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
trif luoromethyl ) pyridyl ] thiourea 

N-(2-(3-methylphenyl)ethyl)-N'-[2-{5- 
trif luoromethyl ) pyridyl] thiourea 

N- ( 2 - ( 3 -methylphenyl ) ethyl ) -N ■ - [ 2 - ( 6 - 
ethyl ) pyridyl ] thiourea 

^ N-(2-{3-methylphenyl)ethyl)-N'-r2-(5- 
45 ethyl) pyridyl] thiourea 



25 



30 



N- ( 2 - ( 3 -me thy Ipheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
chloro)pyrazinyl] thiourea 

N- (2 - ( 3 -methy Ipheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 
bromo)pyrazinyl] thiourea 

N- (2- ( 3 -me thy Ipheny 1) ethyl) -N' - [2- (5- 
bromo)pyrazinyl] thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl) -N* - [■ (3- (6- 
bromo)pyridazinyl) ] thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl) -N* - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- (2- (3 -me thy Ipheny 1) ethyl) -N' - [2- (6- 
cyano)pyridyl] thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl) -N' - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N- ( 2 - ( 3 -methy Ipheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
cyano ) pyrazinyl ] thiourea 

N- ( 2 - ( 3 -methy Ipheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 
cyano ) pyr az iny 1 ] thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl) -N' - [ (3- (6- 
cyano ) pyr idazinyl ) ] thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl) -N' - (2- [1,3, 4- 
thiadiazoyl] ) thiourea 

N- ( 2 - ( 3 -methy Ipheny 1 ) ethyl ) -N • - { 2 - 
benzimidazolyl) thiourea 

N- (2- ( 3 -methy Ipheny 1) ethyl ) -N' - (2-imidazolyl) thiourea 
N- (2- (2-fluorophenyl)ethyl) -N' - ( 2 -thiazolyl ) thiourea 
N- (2- (2-fluorophenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazolyl ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - [2- (4, 5- 
dimethyl) thiazolyl] thiourea 

N- { 2 - ( 2 - f luoropheny 1 ) ethyl ) -N ' - { 2 - 
benzothiazoly 1 ) thiourea 

N- (2- (2-fluorophenyl) ethyl) -N* - [2- (6- 
f luoro ) benzothiazoly 1 ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - [2- (6- 
chloro) pyrazinyl 3 thiourea 

N-.(2- {2-fluorophenyl) ethyl) -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - [2- (4- (3- 
nitropheny 1 ) thiazolyl ) ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - (2-pyridyl) thiourea 
N- (2- (2-fluorophenyl) ethyl) -N' -[2- (6- 
bromo ) pyr idy 1 ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - [2- (6- 
chloro ) pyridy 1 ] thiourea 
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N-(2- {2-f luorophenyl) ethyl) -N* - [2- (6- 
methyl)pyridyl] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (5- 
methy 1 ) pyridy 1 ] thiourea 
5 N- (2- {2-f luorophenyl) ethyl) -N' - [2- (6- 

trif luoromethyl ) pyridy 1] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N* - [2- (5- 
trif luoromethyl ) pyridyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N* - [2- (6- 

1 0 ethyl ) pyridyl ] thiourea 

N- (2- {2-f luorophenyl) ethyl) -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- (2- {2-f luorophenyl) ethyl) -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 
15 N- (2- (2-f luorophenyl) ethyl) -N' - [ (3- (6- 

bromo ) pyridaziny 1 ) ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (5- 

2 0 cyano) pyridyl] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N* - [2- (5- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (6- 
cyano ) pyrazinyl ] thiourea 

2 5 N- (2- (2-f luorophenyl) ethyl) -N' - [ (3- (6- 

cyano)pyridazinyl) ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 
- N- (2- (2-f luorophenyl) ethyl) -N' - (2- 

3 0 benzimidazolyl ) thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - ( 2 -imidazolyl) thiourea 
N- (2- (2, 6- dif luorophenyl) ethyl ) -N* - [2- (4,5- 
dimethyl ) thiazolyl ] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl ) -N' - (2- 

3 5 benzothiazolyl ) thiourea 

N- (2- (2, 6 -dif luorophenyl ) ethyl ) -N* - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl ) -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 
40 N- (2- (2, 6 - dif luorophenyl) ethyl ) -N' - [2- (4- (3- 

pyridyl) thiazolyl) ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N'-[2-(4-(3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N* - [2- (6- 

4 5 chloro ) pyridyl ] thiourea 



-28- 



N- (2- {2,6-difluorophenyl)ethyl)-N»-[2- (6- 
methy 1 ) pyr idy 1 ] thiourea 

N- (2- (2 . 6-difluorophenyl) ethyl ) -N • - [ 2- ( 6- 
trif luoromethyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 , 6-difluorophenyl ) ethyl ) -N ■ - [ 2 - ( 6 - 
ethyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 , 6-difluorophenyl ) ethyl ) -N • - [ 2 - ( 6- 
bromo ) pyrazinyl ] thiourea 

N- (2- (2. 6-difluorophenyl) ethyl) -N'-t (3- (6- 
bromo)pyrida2inyl) ] thiourea 

N- ( 2 - ( 2 . 6-difluorophenyl ) ethyl ) -N * - [ 2 - ( 6 - 
cyano ) pyridyl ] thiourea 

N- ( 2 - ( 2 , 6 -dif luorophenyl ) ethyl ) -N • - [ 2 - ( 5 - 
cyano ) pyrazinyl ] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl )-N'- [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N*-[ (3-(6- 
cyano ) pyr idazinyl )] thiourea 

N- (2 - (2, 6-difluorophenyl) ethyl) -N' - (2- [1, 3, 4- 
thiadiazoyl] ) thiourea 

N- ( 2 - ( 2 , 6 -dif luorophenyl ) ethyl ) -N ' - ( 2 - 
benzimidazolyl) thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N' - (2- 
imidazolyl) thiourea 

N- (2- {2-fluoro-6-methoxyphenyl) ethyl) -N* - (2- 
thiazolyl) thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl)ethyl) -N' - [2- (4, 5- 
dimethyl ) thiazoly 1 ] thiourea 

N-(2- {2-fluoro-6-methoxyphenyl)ethyl) -N* - (2- 
benzothiazolyl) thiourea 

N- (2- (2-f luoro-6-methoxyphenyl)ethyl) -N' - [2- (6- 
fluoro)benzothiazolyl] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl) ethyl) -N* - [2- (6- 
chloro)pyrazinyl] thiourea 

N- (2- {2-fluoro-6-methoxyphenyl) ethyl) -N* - [2- (4- (3 
pyridyl ) thiazolyl ) ] thiourea 

N- (2- {2-f luoro-6-methoxyphenyl)ethyl) -N* - [2- (4- (3 
nitrophenyl ) thiazolyl ) ] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl)ethyl) -N' - (2- 
pyr idyl ) thiourea 

N- (2- (2-f luoro-6 -me thoxyphenyl) ethyl) -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl) ethyl) -N* - [2- (6- 
chloro ) pyridyl ] thiourea 
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N- (2- (2-f luoro- 6 -methoxyphenyl) ethyl) -N' - [2 - (6- 
methy 1 ) pyridyl ] thiourea 

N- (2- (2-f luoro-6 -me thoxyphenyi) ethyl) -N* - [2- (5- 
methy 1 ) pyridyl ] thiourea 

5 N- (2- (2- f luoro-6 -methoxyphenyl) ethyl ) -N' - [2 - (6- 

tri f luoromethy 1 ) pyridyl ) thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 
tri f luoromethy 1 ) pyridyl ] thiourea 

TO ^ . (2- (2-fluoro-6-methoxyphenyl) ethyl) -N' - [2- (6- 

10 ethyl) pyridyl] thiourea • 

N- (2- {2-f luoro- 6 -me thoxyphenyl) ethyl) -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- (2- (2-f luoro- 6 -methoxyphenyl) ethyl) -N* - [2- (6- 
bromo ) pyrazinyl ] thiourea 

^ ^ N- (2- ( 2- f luoro-6 -methoxyphenyl) ethyl ) -N' - [ (3- (6- 

bromo)pyridazinyl) ] thiourea 

N- (2- (2-f luoro- 6 -methoxyphenyl) ethyl) -N^ - [2- (6- 
cyano ) pyridyl ] thiourea 

on ^" ( 2- f luoro- 6 -methoxyphenyl) ethyl ) -N' - [2- (5- 

^ U cyano ) pyridyl ] thiourea 

N- (2- {2-f luoro-6-methoxyphenyl)ethyl) -N' - [2 - (5- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl) ethyl) -N' - [2- (6- 
cyano)pyrazinyl] thiourea 

^" (2- {2-fluoro-6-methoxyphenyl)ethyl) -N* - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

N- ( 2 - ( 2 - f luoro- 6 -methoxyphenyl ) ethyl )-N*-{2-[l,3,4- 
thxadiazoyl] ) thiourea 

^ N-(2-(2 - f luoro- 6 -methoxyphenyl ) ethyl ) -N ' - ( 2 - 
J U benzimidazolyl ) thiourea 

N- (2- (2-f luoro- 6 -methoxyphenyl) ethyl) -N' - (2- 
imidazolyl ) thiourea 

N- (2 -(2-f luoro-6 -ethoxyphenyl) ethyl )-N*- (2- 
thiazolyl ) thiourea 

^ ^ N- (2- (2-f luoro-6 -ethoxyphenyl) ethyl) -N' - [2- (4- 

methy 1 ) thiazolyl ] thiourea 

N- (2- (2-f luoro- 6 -ethoxyphenyl) ethyl) -N' - [2- (4 , 5- 
dimethyl) thiazolyl] thiourea 

. ^ ^ N- (2- (2-f luoro-6 -ethoxyphenyl) ethyl) -N' - (2- 

4 U benzothiazolyl ) thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N* -[2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- (2- (2-f luoro-6-ethoxyphenyl) ethyl) -N* - [2- (6- 
chloro ) pyrazinyl ] thiourea 

. ^" (2- (2-f luoro- 6- ethoxypheny 1) ethyl) -N' - (2- (4- (3- 
pyrxdyl ) thiazolyl ) ] thiourea 
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N- (2- (2-fluoro-6-et:hoxyphenyl) ethyl) -N' - [2- (4- (3- 
nitropheny 1 ) thiazoly 1 ) ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - (2- 
pyridyl) thiourea 
5 N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2- (6- 

bromo ) pyr idyl ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (6- 
chloro ) pyridy 1 ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (6- 

1 0 methyl ) py ridyl ] thiourea 

N- (2- {2-fluoro-6-ethoxyphenyl) ethyl) -N* - [2- (5- 
methy 1 ) pyridy 1 ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2 - (6- 
trif luoromethyl ) pyridyl] thiourea 
15 N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (5- 

trif luoromethyl ) pyridy 1] thiourea 

N- (2- (2-f luoro-6-ethoxyphenyl) ethyl) -N* - [2 - (6- 
ethy 1 ) pyr idyl ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (5- 

2 0 ethyl ) pyr idyl ] thiourea 

N- {2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (6- 
bromo ) pyraziny 1 ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [ (3- (6- 
bromo ) pyr idazinyl ) ] thiourea 

2 5 N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2- (6- 

cyano ) pyr idyl ] thiourea 

N- (2- (2-f luoro-5-ethoxyphenyl) ethyl) -N' - [2- (5- 
cyano ) pyr idyl ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2 - (5- 

3 0 cyano)pyrazinyl] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N* - [2- (6- 
cyano ) pyraziny 1 ] thiourea 

N- (2- (2-fluoro^6-ethoxyphenyl)ethyl) -N' - [ (3- (6- 
cyano) pyr idazinyl) ] thiourea 

3 5 N- (2- (2-f luoro-6-ethoxyphenyl) ethyl) -N' - (2- [1,3 , 4- 

thiadiazoyl] ) thiourea 

N- (2- (2-f luoro-6-ethoxyphenyl)ethyl) -N' - (2- 
benzimidazolyl) thiourea 

N- (2- (2-f luoro-6-ethoxyphenyl) ethyl) -N' - (2- 

4 0 imidazolyl ) thiourea 

N- (2- (2, 3 , 5 , 6-tetrafluorophenyl) ethyl) -N' - (2- 
thiazoly 1 ) thiourea 

N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 
4 5 N-(2- (2,3, 5, 6-tetrafluorophenyl) ethyl) -N' -[2- (4,5- 

dimethyl ) thiazolyl ] thiourea 
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(2- (2 , 3 , 5, 6-tetrafluorophenyl) ethyl) -N' 
cyano ) thiazoly 1 ] thiourea 

N- (.2- (2,3,5, 6-tetrafluorophenyl} ethyl) -N' 
tri f luoromethy 1 ) thiazoly 1 ] thiourea 
5 N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N' 

benzothiazolyl ) thiourea 

N- (2- (2,3, 5, 6-tetrafluorophenyl) ethyl) -N* 
f luoro ) benzothiazolyl ] thiourea 

N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N' 
1 0 chloro ) pyraziny 1 ] thiourea 

N- (2- (2, 3 , 5, 6-tetrafluorophenyl) ethyl) -N' 
ethyl ) thiazolyl ] thiourea 

N- (2- (2,3, 5, 6-tetrafluorophenyl) ethyl) -N* 
pyr idyl ) thiazolyl ) ] thiourea 
1 5 N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N* 

nitrophenyl ) thiazolyl ) ] thiourea 

N- (2- (2,3 , 5, 6-tetrafluorophenyl) ethyl) -N' 
pyr idyl ) thiourea 

N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N* 
• 2 0 bromo ) pyr idyl ] thiourea 

N- (2- (2,3,5, 6-tetrafluorophenyl) ethyl) -N' 
bromo ) pyridy 1 ] thiourea 

N- (2- (2,3, 5, 6-tetrafluorophenyl) ethyl) -N* 
chloro ) pyridy 1 ] thiourea 
25 N-(2-(2,3,5, 6-tetrafluorophenyl) ethyl) -N' 

chloro) pyridy 1] thiourea 

N- (2- (2, 3 , 5 , 6-tetrafluorophenyl)ethyl) -N' 
methyl ) pyridy 1 ] thiourea 

N- ( 2 - ( 2 , 3 , 5 , 6-tetrafluorophenyl ) ethyl ) -N ' 

3 0 methyl ) pyridy 1] thiourea 

N- (2- (2 , 3 , 5 , 6-tetrafluorophenyl) ethyl) -N' 
tri f luoromethy 1 ) pyr idyl] thiourea 

N- (2- (2,3 , 5, 6-tetrafluorophenyl) ethyl) -N' 
trif luoromethy 1 ) pyridyl] thiourea 
35 N-(2-(2,3,5, 6-tetrafluorophenyl) ethyl) -N' 

ethyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 , 3 , 5 , 6-tetrafluorophenyl ) ethyl ) -N ' 
ethyl ) pyridyl ] thiourea 

N- (2-(2,3, 5, 6-tetrafluorophenyl) ethyl) -N* 

4 0 chloro) pyraziny 1] thiourea 

N- (2- (2 , 3 , 5 , 6-tetrafluorophenyl ) ethyl ) -N ' 
bromo ) pyraziny 1 ] thiourea 

N- (2- (2,3 , 5, 6-tetrafluorophenyl) ethyl) -N' 
bromo ) pyr az iny 1 ] thiourea 
45 N-(2-(2,3,5, 6-tetrafluorophenyl)ethyl) -N' - 

bromo ) pyr i da z iny 1) ] thiourea 



2- 


(4- 




2- 


(4- 




2- 






2- 


(6- 




2- 


(6- 




2- 


(4- 




2- 


(4- 


(3- 


2- 


(4- 


(3- 


2- 






2- 


(6- 




2- 


(5- 




2- 


(6- 




2- 


(5- 




2- 


(6- 




2- 


(5- 




2- 


(6- 




2- 
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(5- 




2- 


(5- 




2- 


(6- 




2- 
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(3 
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N- (2- (2,3,5, 6-tetraf luorophenyl 
chloro ) pyridazinyl ) ] thiourea 

N- (2- (2 , 3 , 5 , 6-tetraf luorophenyl 
cyano ) pyr idyl ] thiourea 
5 N-(2-(2,3,5, 6 -tetraf luorophenyl 

cyano ) pyr idyl ] thiourea 

N- (2- (2 , 3 , 5 , 6-tetraf luorophenyl 
cyano)pyra2inyl] thiourea 

N- (2- (2, 3 , 5 , 6-tetraf luorophenyl 

1 0 cyano ) pyrazinyl ] thiourea 

N- (2 - (2 , 3 , 5 , 6-tetraf luorophenyl 
cyano ) pyridazinyl ) ] thiourea 

N- (2- (2,3,5, 6-tetraf luorophenyl 
thiadiazoyl] ) thiourea 
15 N-(2-(2,3,5, 6-tetraf luorophenyl 

benzimidazolyl) thiourea 

N- (2- (2, 3 , 5, 6-tetraf luorophenyl 
imidazolyl) thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - 

2 0 N- ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N ' - 

methyl ) thiazoly 1 ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N* - 

dimethyl) thiazolyl] thiourea 

N- (2 - (2-chlorophenyl) ethyl) -N* - 

2 5 benzothiazolyl ) thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - 
f luoro ) benzothiazolyl ] thiourea 

N- (2 - (2-chlorophenyl) ethyl) -N' - 
chloro) pyrazinyl] thiourea 

3 0 N- (2 - (2-chlorophenyl) ethyl) -N' - 

pyridyl) thiazolyl) ] thiourea 

N- ( 2 - { 2 - chloropheny 1 ) ethyl ) -N ' - 

nitrophenyl ) thiazolyl ) ] thiourea 

N- (2 - {2-chlorophenyl) ethyl) -N' - 

3 5 N- ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N • - 

bromo ) pyridyl ] thiourea 

N- ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N ' - 
chloro ) pyridyl ] thiourea 

N- ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N ' - 

4 0 methyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N ' - 
methyl ) pyridyl ] thiourea 

N- (2 - (2-chlorophenyl) ethyl) -N* - 
tri f luoromethyl ) pyridyl ] thiourea 
4 5 N- (2- ( 2 -chloropheny 1) ethyl ) -N' - 

tri f luoromethyl ) pyridyl] thiourea 



ethyl)-N'-[(3-(6- 

ethyl) -N' -[2- (6- 

ethyl) -N' -[2- (5- 

ethyl)-N'-[2-(5- 

ethyl) -N' - [2- (6- 

ethyl)-N'-[ (3-(6- 

ethyl) -N* - (2-[l,3,4- 

ethyl) -N' - (2- 

ethyl) -N' - (2- 

2 -thiazolyl) thiourea 
2-(4- 

2-(4,5- 

2- 

2-(6- 
2-(6- 
2-(4-(3- 
2-(4-(3- 

2 -pyridyl ) thiourea 
2-(6- 

2-(6- 

2-(6- 

2-(5- 

2- (6- 

2-(5- 
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N-.(2- (2-chlorophenyl)ethYl) -N' -(2 - (6- 
ethyl ) pyr idyl ] thiourea 

N- (2- (2--chlorophenyl) ethyl) -n* - [2- (5- 
ethyl ) pyr idyl ] thiourea 

N- ( 2 - { 2 - chloropheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 
bromo) pyrazinyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [ (3- (6- 
bromo)pyrida2inyl) ) thiourea 

N~ ( 2 - ( 2 - chloropheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 
cyano ) pyridyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyraz iny 1 ] thiourea 
5 N~ (2- (2-chlorophenyl) ethyl) -N' - [2- (6- 

cyano ) pyrazinyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [ (3- (6- 
cyano)pyrida2inyl) ] thiourea 

N- (2- {2-chlorophenyl) ethyl) -N' - (2- [1, 3 4- 
^ thiadiazoy 1 ] ) thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - {2- 
ben2imidazolyl ) thiourea 

m" !?' 1?"''?^"''''°^!?^''^^^ " (2-imidazolyl) thiourea 

5 m" ?^ 3-chlorophenyl) ethyl) -N' - (2 -thiazolyl ) thiourea 

J N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N • - [ 2 - ( 4 - 

methyl) thiazolyl] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' - [2- (4, 5- 
dimethyl ) thiazolyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N* - (2- 
U benzothiazolyl ) thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' -[2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- { 2 - ( 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
chloro ) pyrazinyl ] thiourea 
5 N- (2- (3-chlorophenyl) ethyl) -N' - [2- (4- (3- 

pyridyl) thiazolyl) ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N*-[2- (4- (3- 
ni trophenyl ) thiazolyl ) ] thiourea 

m" ;3-chlorophenyl) ethyl) -n- - ( 2 -pyridyl ) thiourea 

N- ( 2 - { 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - { 6 - 
bromo ) pyridyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N'-[2-{6- 
chloro ) pyridyl ] thiourea 

N- ( 2 - { 3-chlorophenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
methyl ) pyridyl ] thiourea 
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N- ( 2 - ( 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
methyl )pyridyl] thiourea 

N- ( 2 - { 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - { 6 - 
trif luoromethyl ) pyridyl ] thiourea 
5 N- (2- {3-chlorophenyl) ethyl) -N' -[2- (5- 

trif luoromethyl ) pyridyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' - [2- (6- 
ethy 1 ) pyridyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' - [2- (5- 
10 ethyl) pyridyl] thiourea 

N- (2- {3-chlorophenyl) ethyl) -N' - [2- (6- 
bromo) pyrazinyl ] thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N ' - [ ( 3 - ( 6 - 
bromo)pyridazinyl) ] thiourea 
15 N- (2- (3-chlorophenyl) ethyl) -N' - [2- (6- 

cy ano ) pyridyl ] thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
cyano ) pyridyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' - [2- (5- 
2 0 cyano ) pyrazinyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N" - [2- (6- 
cyano) pyrazinyl] thiourea 

N- ( 2 - ( 3-chlorophenyl ) ethyl ) -N • - [ ( 3 - ( 6 - 
cyano )pyridazinyl) ] thiourea 

2 5 N- (2- (3-chlorophenyl) ethyl) -N' - (2- [1, 3 , 4- 

thiadiazoyl] ) thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N ' - ( 2 - 
benzimidazolyl) thiourea 

N- (2- (3-chlorophenyl) ethyl) -N* - (2-imidazolyl) thiourea 

3 0 N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (4 , 5- 

dimethyl) thiazolyl] thiourea 

N- (2 - (1-cyclohexenyl) ethyl) -N' - (2- 
benzothiazolyl) thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (6- 

3 5 f luoro ) benzothiazoly 1 ] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (6- 
chloro) pyrazinyl] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (4- (3- 
pyridyl) thiazolyl) ] thiourea 

4 0 N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (4- (3- 

nitrophenyl) thiazolyl) ] thiourea 

N- (2 - (1-cyclohexenyl) ethyl) -N- - [2 - (6- 

bromo ) pyridyl ] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (6- 
4 5 chloro) pyridyl] thiourea 
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N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (6- 
methy 1 ) pyridyl ] thiourea 

N- { 2 - ( 1 -cyclohexeny 1 ) ethyl ) • - [ 2 - ( 6- 
tri f luoromethyl ) pyridyl ] thiourea 
5 N- (2- (l-cyclohexenyl) ethyl) -N' - [2- (6- 

ethy 1 ) pyridyl ] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (6- 
bromo ) pyraziny 1 ] thiourea 

N- (2- (l-cyclohexenyl) ethyl) -N' - [ (3- (6- 
U bromo ) pyridazinyl )] thiourea 

N- ( 2 - ( 1 - cy c lohexeny 1 ) et hy 1 ) -N • - [ 2 - ( 6 - 
cyano ) pyridyl ] thiourea 

N- (2« (l-cyclohexenyDethyl) -N' -[2- (6- 
cyano)pyra2inyl ] thiourea 

5 N- (2- (1-cyclohexenyl) ethyl) -N'- (2- [1,3 4- 

thiadiazoyl] ) thiourea 

N-.(2- { 1-cyclohexenyl) ethyl) -N' - (2- 
benzimidazolyl) thiourea 

0 m" io" ii-^^i^^exenyl) ethyl) -N' - ( 2 -imidazolyl ) thiourea 

2- 2-naphthyl) ethyl) -N' - ( 2- thiazolyl) thiourea 
N- (2- (2-naphthyl) ethyl) -N' - [2- (4- 
methyl ) thiazoly 1 ] thiourea 

N- (2- {2-naphthyl) ethyl) -N' - [2- (4,5- 
dimethyl ) thiazolyl ] thiourea 
5 N- (2- (2-naphthyl) ethyl) -N' - [2- (4- 

cyano) thiazolyl] thiourea 

N- (2- (2-naphthyl)ethyl) -N' - [2- (4- 
trxfluoromethyl) thiazolyl] thiourea 

0 r f M 9 "S^^S ! ^^S^! ! • - ( 2 -benzothiazo lyl ) thiourea 

^ N- (2- (2-naphthyl) ethyl) -N' - [2- (6- 

f luoro ) benzothiazolyl ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (6- 
chloro ) pyraziny 1] thiourea 

N- {2- (2-naphthyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2- (2-naphthyl)ethyl) -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N- (2- (2-naphthyl)ethyl) -N* - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- ( 2 - ( 2 -naphthy 1 ) ethyl ) -N • - ( 2 -pyridyl ) thiourea 

N- (2- { 2 -naphthy 1) ethyl ) -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- (2- ( 2 -naphthy 1) ethyl) -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- (2- (2-naphthyl)ethyl)-N'- [2- (6- 
chloro ) pyridyl ] thiourea 
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N- (2- (2-naphthyl)ethyl) -N' - [2- (5- 
chloro)pyridyl] thiourea 

N-'(.2- (2-naphthyl) ethyl) -N' - [2- (6- 
methyDpyridyl] thiourea 
5 N- (2- (2-naphthyl) ethyl) -N' - (2- (5- 

methy 1 ) py r idy 1 ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (6- 
trif luoromethyl ) pyridyl ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (5- 

1 0 trifluoromethyl) pyridyl] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 
1 5 N- (2- (2-naphthyl) ethyl) -N' - [2- (5- 

chloro ) pyraziny 1 ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (6- 
bromo ) pyraziny 1 ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (5- 

2 0 bromo ) pyraziny 1] thiourea 

N- (2- (2-naphthyl ) ethyl ) -N' - [ (3- (5- 
bromo)pyridazinyl) ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

2 5 N-(2- ( 2-naphthyl) ethyl ) -N' - [2- (6- 

cyano) pyridyl] thiourea 

N- (2- {2-naphthyl) ethyl) -N' - [2- (5- 
cyano) pyridyl] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [2- (5- 

3 0 cyano ) pyrazinyl ] thiourea 

N- (2- (2-naphthyl) ethyl) -N'- [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2-naphthyl) ethyl) -N' - [ (3- (6- 
cyano ) pyr idaziny 1 ) ] thiourea 

3 5 N- (2- (2-naphthyl) ethyl )-N'- (2- [1,3, 4- 

thiadiazoyl] ) thiourea 

N- (2- (2-naphthyl) ethyl ) -N' - (2-benzimidazolyl) thiourea 
N- (2- {2-naphthyl) ethyl ) -N' - (2-imidazolyl) thiourea 
N- ( 2 - ( 2 , 5 -dimethoxyphenyl ) ethyl ) -N ' - ( 2 - 

4 0 thiazolyl ) thiourea 

N- ( 2 - ( 2 , 5 -dimethoxyphenyl ) ethyl ) -N • - [ 2 - ( 4 - 
methyl) thiazolyl] thiourea 

N- (2- (2, 5 -dimethoxyphenyl) ethyl )-N' - [2- (4,5- 
dimethyl) thiazolyl] thiourea 
4 5 N- { 2 - ( 2 , 5 -dimethoxyphenyl ) ethyl ) -N ' - ( 2 - 

benzothiazolyl ) thiourea 
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15 



N- (2-(2,5-dimethoxyphenyl)ethyl)-N'-r2- (6- 
fluoro)benzothiazolyl] thiourea 

chloro)pyrazinyl] thiourea ^ 

pyrid^l/tM^azo^'yfn t^r^^^^^^ 

nitropheny"l7th\"f jo^^^^^^^ " (4- (3- 

I 0 pyrici^r/thiouret ^^^^^^ " 

chlorojpyr'idyl^th'r^^^^^^^ ^ 2- (5- 

methyrrjy;i^^;i^t^^^^^^^^ 

2 0 methyl^'^yr'idyl^thro^'^^^ " ^ 2' (5- 

. . ^, ^" '2, S-dimethoxyphenyl) ethyl) -N* - \7- in. 
trafluoromethyDpyridyl] thiourea ^ 
K x:-.^ (2, 5-dimethoxyphenyl)ethvl) -N' - r?- 
trifluoromethyDpyridylRhiourea ^ 

ethylfp^r^'dy'i f > ethyl) -n- - [2- { 6- 

ethyirpjr\"dy'ff,-^^;,ta°"^^^ 

3 0 bromor^ra%'iny\"fS'w^ " 

bro.orpyr\"iazl.;y!r]\'?^^^^^^ " ^ 

cyanof^yr^'dy'i f.-^S'.^^^^^ " f2- (6- 

cyanorp^r^'dyi ftMou'rea°^^ f^- (5- 

cyanorpyra^^lny^t^J^"^^^ 
40 cyanofpJra%iny\t^Sw^^ 

cyanof^yr^'df zfny jrS^^^ ' ethyl) -n- - [ (3- (6- 

thiadfa%oy"lS^'t\toure^^ 
benzim^da\■o^';l^th^:^^e°^^^'"^'^ 



25 



35 
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N- (2- (2, 5-dimethoxyphenyl) ethyl) -N' - (2- 

imidazolyl) thiourea 

N- (2- (2-a2idophenyl)ethyl) -N' - (2-thiazolyl) thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (4- 
5 methyl) thiazolyl] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (4,5- 
dimethyl) thiazolyl] thiourea 

N- (2- {2-azidophenyl)ethyl) -N' -[2- (4- 
cyano) thiazolyl] thiourea 
1 0 N- (2- (2-azidophenyl)ethyl) -N' - [2- (4- 

trif luoromethyl ) thiazolyl ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - (2- 
benzothiazolyl) thiourea 

N- (2- (2-azidophenyl) ethyl) -N' -[2- (6- 

1 5 f luoro ) benzothiazoly 1 ] thiourea 

N- (2- ( 2-azidophenyl) ethyl ) -N' - [2- (6- 
chloro ) pyraziny 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 

2 0 N- (2 - (2-azidophenyl) ethyl) -N' - [2- (4- (3- 

pyridy 1 ) thiazolyl ) ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (4- (3- 
nitropheny 1 ) thiazolyl ) ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - {2-pyridyl) thiourea 

2 5 N- (2- (2-azidophenyl) ethyl) -N' - [2- (6- 

bromo ) pyr idy 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N* - [2- (6- 

3 0 chloro ) pyr idy 1 ] thiourea 

N- (2- (2-azidophenyl ) ethyl )-N' - [2- (5- 
chloro ) pyr idy 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N* - [2- (6- 
methyl) pyr idyl] thiourea 

3 5 N- (2- (2-azidophenyl) ethyl) -N* - [2- (5- 

methyl ) pyridy 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N* - [2- (6- 
trif luoromethyl ) pyridy 1 ] thiourea 

N-(2- (2-azidophenyl) ethyl) -N' - [2- (5- 

4 0 trif luoromethyl ) pyridy 1 ] thiourea 

N- (2- ( 2-azidophenyl) ethyl ) -N* - [2- (6- 
ethyl ) pyr idyl ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (5- 
ethy 1 ) pyr idy 1 ] thiourea 
4 5 N- (2- (2-azidophenyl) ethyl) -N* - [2- (5- 

chloro ) pyraziny 1 ] thiourea 



wo 93/03022 



PCT/SE92/00S33 



-39- 



N- (2- (2-a2idophenyl) ethyl) -N* - [2- (6- 
bromo ) pyraz iny 1 ] thiourea 

N-(.2- (2-a2idophenyl) ethyl) -N' - [2- {5- 
bromo) pyrazinyl ] thiourea 
5 N- (2- (2-a2idophenyl) ethyl) -N' - [ (3- {6- 

bromo)pyridazinyl) ] thiourea 

N- (2- {2-azidophenyl) ethyl) -N' - [ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

(2- (2-azidophenyl) ethyl) -N' - [2- (6- 
10 cyano)pyridyl] thiourea 

N- (2- {2-azidophenyl) ethyl) -N' - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - [2- (5- 
cyano ) pyrazinyl ] thiourea 
15 N- (2- (2-a2idophenyl) ethyl) -N' - [2- {6- 

cyano ) pyr az iny 1 ] thiourea 

N- (2- (2-azidophenyl) ethyl) -N'-[ (3- (6- 
cyano)pyridazinyl) ] thiourea 
^ ^ N- (2- (2-azidophenyl) ethyl) -N' - (2- [1, 3 , 4- 

U thiadiazoy 1 ] ) thiourea 

N- (2- (2-azidophenyl) ethyl) -N* - (2- 
benzimidazolyl) thiourea 

N- (2- (2-azidophenyl) ethyl) -N' - (2-imidazolyl) thiourea 
^- (2- (2,3,4-trifluorophenyl)ethyl)-N'- (2- 

2 3 thiazolyl ) thiourea 

N- (2- (2,3, 4-trifluorophenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazolyl ] thiourea 

N- (2- (2,3, 4-trifluorophenyl) ethyl) -N' - [2- (4,5- 
dimethyl ) thiazolyl ] thiourea 

3 0 N- (2- (2,3, 4-trifluorophenyl) ethyl) -N' - [2- (4- 

cyano ) thiazolyl ] thiourea 

N- (2- (2 , 3 , 4-trifluorophenyl) ethyl) -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2,3 , 4-trifluorophenyl)ethyl) -N' - (2- 
i 5 benzothiazolyl ) thiourea 

N- (2- (2,3,4-trifluorophenyl)ethyl)-N*- [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- (2- (2 , 3 , 4-trifluorophenyl) ethyl) -N' - [2- (6- 
chloro)pyra2inyl] thiourea 
^0 N- (2- (2 , 3 , 4-trifluorophenyl) ethyl) -N' - [2- (4- 

ethyl ) thiazolyl ] thiourea 

N- (2- (2,3 , 4-trifluorophenyl) ethyl) -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 
, _ N- (2- (2, 3, 4-trifluorophenyl) ethyl) -N' - [2- (4- (3- 

4 5 nxtrophenyl ) thiazolyl ) ] thiourea 
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N- (2- (2, 3 , 4-trif luorophenyl) ethyl) 


-N' - 


(2- 




pyridyl ) thiourea 








N- (2- (2, 3 , 4-trifluorophenyl) ethyl) 


-N' - 


[2- 


(6- 


bromo ) pyridyl ] thiourea 








N- (2- (2 , 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


bromo ) pyridyl ] thiourea 








N- (2- (2,3, 4-trifluorophenyl) ethyl) 


-N' - 


[2- 


(6- 


chloro ) pyridyl ] thiourea 








N- (2- (2, 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


chloro) pyridyl] thiourea 








N~ (2- (2 , 3 , 4-trifluorophenyl) ethyl) 


-N' - 


[2- 


(6- 


methyl ) pyridyl ] thiourea 








N- (2- (2, 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


methyl ) pyridyl ] thiourea 








N- (2- (2 , 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(6- 


trifluoromethyl) pyridyl] thiourea 








N- {2- (2,3, 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


tri f luoromethy 1 ) pyridyl ] thiourea 








N-(2-{2, 3, 4-trif luorophenyl ) ethyl ) 


-N' - 


(2- 


(6- 


ethyl ) pyridyl ] thiourea 








N-(2-(2, 3, 4-trif luorophenyl ) ethyl ) 


-N' - 


[2- 


(5- 


ethyl ) pyridyl ] thiourea 








N-(2-(2, 3, 4-trif luorophenyl ) ethyl ) 


-N' - 


[2- 


(5- 


chloro ) pyraziny 1 ] thiourea 








N-(2-(2, 3, 4-trif luorophenyl ) ethyl ) 


-N' - 


[2- 


(6- 


bromo )pyra2inyl] thiourea 








N- (2- (2, 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


bromo ) pyrazinyl ] thiourea 








N- (2- (2, 3, 4-trif luorophenyl) ethyl) 


-N' - 


[ (3 


- (6- 


bromo) pyridazinyl) ] thiourea 








N- (2- (2,3, 4-trif luorophenyl) ethyl) 


-N' - 


[ (3 


-(6- 


chloro ) pyridazinyl ) ] thiourea 








N- ( 2 - ( 2 , 3 , 4-trifluorophenyl ) ethyl ) 


-N' - 


[2- 


(6- 


cyano ) pyridyl ] thiourea 








N- (2- (2 , 3 , 4-trif luorophenyl) ethyl) 


-N' - 


[2- 


(5- 


cyano ) pyridyl ] thiourea 








N- (2- (2, 3 , 4-trifluorophenyl) ethyl) 


-N' - 


[2- 


(5- 


cyano ) pyrazinyl ] thiourea 








N- (2- (2 , 3 , 4-trifluorophenyl) ethyl) 


-N' - 


[2- 


(6- 


cyano ) pyrazinyl ] thiourea 








N- (2- (2 , 3 , 4-trifluorophenyl) ethyl) 


-N' - 


[ (3 


-(6- 


cyano) pyridazinyl ) ] thiourea 








N- ( 2 - ( 2 , 3 , 4 - tri f luorophenyl ) ethyl ) 


-N' - 


(2- 


[1,3,4- 


thiadiazoyl] ) thiourea 








N- (2- (2 , 3 , 4-trifluorophenyl ) ethyl) 


-N* - 


(2- 




benzimidazolyl) thiourea 
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N-(2-(2,3,4-trifluorophenyl)ethyl)-N*-(2- 
imidazolyl) thiourea y ' « 

• ^2-fluoro-6-chlorophenyl) ethyl) -N' - (2- 

thiazolyl ) thiourea ^ci-uyj-; w 

^ V ^7^^7^^~ f luoro- 6 -chloropheny 1 ) ethyl ) -N ' - f 2 - f4 - 
methyl )thia2olyl] thiourea y---' « (4 

^" ^2- {2-fluoro-6-chloropheiwl)ethyl) -N' - r2- M 
dimethyl) thiazolyl] thiourea '^'-"y-L^ w 1 2 (4,5- 

I n u N- ( 2 - ( 2 - f luoro- 6 -chloropheny 1 ) ethyl ) -N ' - ( 2 - 

10 benzothiazolyl) thiourea y-i-^ w 

N- (2- (2-f luoro- 6-chlorophenyl) ethyl) -N' - [2- te- 
fi luoro)benzothiazolyl] thiourea y ' w (b 

{2-f luoro- 6-chlorophenyl) ethyl) -N' - [2- (6- 
chloro)pyra2inyl) thiourea y / « lo 

• / / ^ " f luoro- 6 -chloropheny 1 ) ethyl )-N'-r2-(4-n- 
pyridyl) thiazolyl)] thiourea y-^' w (4 (3- 

2 0 pyrid^I , thioJrea " ^ ' ^"""^''^'^^"y 1 1 «hy 1 ) -N ■ - ( 2 - 

N- (2- {2-f luoro -6-chlorophenyl) ethyl ) -N' - r2- ^6- 
bromo)pyridyl] thiourea yj-^ w (b 

N- (2- (2-f luoro-e-chloropherqri) ethyl) -N' - r2 - (fi- 
chloro)pyridyl] thiourea "y-i-/ w l^: (b 

N- (2- (2-fluoro-6-chlorophenyl) ethvl) -w - r:>- 
methyl )pyridyl] thiourea Y-L^etnyi) n [2- (6- 

N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N' - 12- f«5- 
methyDpyridyl] thiourea ^yj-; w (5 

on ^ . ^" ^^'^l^o^o-S-chlorophenyDethyl) -N' - r2- (6- 

3 0 trifluoromethyDpyridyl] thiourea "i'-^' " {6 

^ • ^-,^"^^~^2~^^^°^°"6-chlorophenyl) ethyl )-N'-r2- C^i- 
trifluoromethyDpyridyl] thiourea ^ 

^2-f luoro-6 -chloropheny 1) ethyl ) -N' - [2 - ffi- 
ethyl )pyridyl] thiourea /«^xiyi; n (6- 

^v. , !^"^^:i2'^^^°^o-6-chlorophenyl) ethyl) -N'-r2- {>?- 
ethyl )pyridyl] thiourea ^ (5- 

N- (2-(2-fluoro-6-chlorophemrl)ethyl)-N'-r2- (fi- 
bromo)pyrazinyl] thiourea /««-xiyi; w (6- 

An w ^^""'^7 ^2~^^"°^°-6-chloropheiQ^l)ethyl) -N' - r (3- ffi- 
40 bromo)pyridazinyl)] thiourea 

N- (2; (2-fluoro-6-chlorophenyl) ethyl) -N- - [2- ^6- 
cyano)pyridyl] thiourea y-L^ « (b 

N- ( 2 - ( 2 - f luoro- 6 - chloropheny 1 ) ethyl ) -N ' - f 2 - f - 
cyano)pyridyl) thiourea ;«uxiyi; « (5- 

N- (2- (2-f luoro- 6-chlorophenyl) ethyl) -N- - [2- (5- 
cyano)pyra2inyl] thiourea ^ 



25 



45 
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N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N' - [2- (6- 
cyano)pyra2inyl] thiourea 

N-(2- (2-fluoro-6-chlorophenyl) ethyl) -N' - t (3- (6- 
cyano ) pyridaziny 1 ) ] thiourea 
5 N- (2- (2-fluoro-6-chlorophenyl)ethyl) -N' - (2- [1,3, 4- 

thiadiazoyl] ) thiourea 





N- (2- {2-f luoro-6-chlorophenyl) ethyl) 


-N' 


-(2- 




benzimidazolyl ) thiourea 








1 0 


N- (2- {2-f luoro-6-chlorophenyl) ethyl) 


-N' 


-(2- 


imidazoly 1 ) thiourea 










N- ( 2 - ( 2 , 6 -dimethoxypheny 1 ) ethyl ) 


-N' - 


(2- 






thiazolyl ) thiourea 










N- (2 - (2 , 6-dimethoxyphenyl) ethyl) 


-N' - 


[2- 


(4- 


1 5 


methyl ) thiazolyl ] thiourea 








N- (2- (2, 6-dimethoxyphenyl) ethyl) 
dimethyl) thiazolyl] thiourea 


-N' - 


[2- 


(4,5- 




N- ( 2 - ( 2 , 6 -dime thoxyphenyl ) ethyl ) 


-N' - 


(2- 






benzothiazolyl ) thiourea 








2 0 


N- ( 2 - ( 2 , 6 -dimethoxypheny 1 ) ethyl ) 


-N'- 


[2- 


(6- 


fluoro) benzothiazolyl] thiourea 










N- (2 - (2 , 6-dimethoxyphenyl) ethyl) 


-N' - 


[2- 


(6- 




chloro ) pyraziny 1 ] thiourea 










N- (2- (2, 6-dimethoxyphenyl) ethyl) 


-N' - 


[2- 


{4-{3- 


2 5 


pyr idyl ) thiazolyl ) ] thiourea 








N- (2- (2 , 6-dimethoxyphenyl) ethyl) 
nitrophenyl ) thiazolyl ) ] thiourea 


-N* - 


[2- 


(4-(3- 




N- ( 2 - ( 2 , 6 -dimethoxyphenyl ) ethyl ) 


-N' - 


(2- 






pyridyl ) thiourea 








30 


N- ( 2 - ( 2 , 6 -dimethoxypheny 1 ) ethyl ) 


-N' - 


[2- 


(6- 


bromo ) pyridyl ] thiourea 










N- (2 - (2 , 6-dimethoxyphenyl) ethyl) 


-N' - 


[2- 


(6- 




chloro ) pyridyl ] thiourea 










N- ( 2 - ( 2 , 6-dimethoxyphenyl ) ethyl ) 




[2- 


(6- 


35 


methyl ) pyridyl ] thiourea 








N- ( 2 - ( 2 , 6 -dimethoxyphenyl ) ethyl ) 
methyl ) pyridyl ] thiourea 


-N' - 


[2- 


(5- 




N- ( 2 - { 2 , 6-dimethoxyphenyl ) ethyl ) 


-N' - 


[2- 


(6- 




trifluoromethyl) pyridyl] thiourea 








40 


N- (2- (2, 6-dimethoxyphenyl) ethyl) 


-N' - 


[2- 


(5- 


trifluoromethyl ) pyridyl] thiourea 










N- { 2 - ( 2 , 6 -dimethoxyphenyl ) ethyl ) 


-N* - 


[2- 


(6- 




ethyl) pyridyl] thiourea 










N- ( 2 - ( 2 , 6 -dimethoxyphenyl ) ethyl ) 


-N'- 


[2- 


(5- 


45 


ethyl ) pyridyl ] thiourea 








N- ( 2 - ( 2 , 6 -dimethoxyphenyl ) ethyl ) 


-N* - 


[2- 


(6- 



bromo ) pyrazinyl ] thiourea 
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N- (2 - (2 , 6-dimethoxyphenyl ) ethyl ) -N • - f n - f fi 
bromo)pyridazinyl)] thiourea 

N- (.2- (2, 6-dimetho3cyphenyl)ethvl) -N'- r? - 
^ cyano)pyridyl] thiourea 

N- (2- (2, 6-dimethoxyphenyl) ethyl) -N' - r2- r^- 
cyano)pyr idyl) thiourea 12 {5- 

N- ( 2 - { 2 , 6 -dimethoxyphenyl ) ethyl ) -N ' - f 2 - ^ s - 
cyano)pyrazinyl) thiourea ^ 

in f'" ^"^i"*ethoxyphenyl) ethyl) -N' - r2- rfi- 

cyano)pyrazinyl] thiourea ^ . 

N- (2- (2, 6-dimethoxyphenyl) ethvl) -N' - r fi- ^ 
cyano)pyridazinyl)]thiourea '^'^^y-^' ^ [(3-(6- 

^>^^=^^ ^ 2 ",^2,6- dimethoxyphenyl )ethyl)-N'- (2 -ri 3 4- 
thiadiazoyl] ) thiourea ix,j,4- 

K^r, , • ^ ~ ' ,^ -'^i'nethoxyphenyl ) ethyl ) -N • - (2 - 
benzimidazolyl) thiourea y > >-'^ 

2 0 thiazolyl^"thioure"a''^''^^°^°P^^"^^ ^ ^^^^^ ) -N- - (2- 

methymhrazol';i^\'^LtreT^^ " 

2 3 dimethy\7t"l!fazol'y"l7SL\°r"et^^^^ " ^ ' ^- 

cyanoKhia^oiyi ft"hr^;?ea'°''^^ -N' - [2- (4- 

^-t;richlorophenyl) ethyl) -N' - r2 - (4- 
CrifluoromethyllthiazolylJthiourea 

3 0 benzo?hia z'ci;! 'hSur ea'"°'"'^'^^ 1 echy 1 ) -N • - , 2 - 

f luoro)"bln\othia^"o%\"Hhr^^^^ ' ' "« ' " f 2 - ( 6- 

3 ^ chlor?,"py;izin;^\"L'"eT^''""^'' "^"^^^ ) -N ■ - C2- < 6- 

ethyut Wa'zoiy i f thfou^a""'"'"'^' ' I -N ■ - [ 2 - , . - 

40 ^"^^ichlorophenyl)ethyl)-N'-r2- M 

4U nitrophenyDthiazolyl)] thiourea ^ ' 

pyridyr)^thiourea''^''^'''''°'"°^''^"^' ^ ^"^^^ ' ' " (2" 
^ ^ bromorpyr\"dyif thW^'f ^2" (6- 

bromof^yr^'dyf ?th\"o^"r^^^^ -N- [2- (5- 



-(3- 
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N- (2- {2,3, 6-trichlorophenyl) ethyl) -N' - [2- (6- 
chloro ) pyr idy 1 ] thiourea 

N- ( 2 - ( 2 , 3 , 6 - tr ichloropheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
chloro ) pyridyl] thiourea 
5 N- ( 2 - ( 2 , 3 , 6 -tr ichloropheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 

methyl ) pyridyl ] thiourea 

N-(2-(2,3,5- tr ichloropheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
methyl ) pyridyl ] thiourea 

N- (2- (2,3 , 6-trichlorophenyl) ethyl) -N' - [2- (6- 

1 0 tr i f luoromethy 1 ) pyridyl ] thiourea 

N- (2- (2,3, 6-trichlorophenyl) ethyl) -N' - [2- (5- 
trif luoromethy 1) pyridyl] thiourea 

N- ( 2 - ( 2 , 3 , 6 - trichloropheny 1 ) ethyl ) -N • - [ 2 - ( 6 - 
ethyl ) pyridyl ] thiourea 
15 N-(2-(2,3,6 - tri chloropheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 

ethyl ) pyridyl ] thiourea 

N- (2- (2,3, 6-trichlorophenyl)ethyl) -N' - [2- (5- 
chloro)pyra2inyl] thiourea 

N- ( 2 - ( 2 , 3 , 6 - tr ichlorophenyl ) ethyl ) -N ' - [ 2 - ( 6 - 

2 0 bromo ) pyraz iny 1 ] thiourea 

N- (2- (2, 3 , 6 - trichloropheny 1) ethyl) -N' - [2- (5- 
bromo ) pyraziny 1 ] thiourea 

N- ( 2 - ( 2 , 3 , 6 -trichloropheny 1 ) ethyl ) -N ' - [ ( 3 - ( 6 - 
bromo) pyr idaz iny 1) ] thiourea 

2 5 N- (2- (2 , 3 , 6 -tr ichlorophenyl) ethyl) -N' - [ (3- (6- 

chloro ) pyridazinyl ) ] thiourea 

N- (2- (2,3, 6 - trichloropheny 1) ethyl) -N' -[2- (6- 
cyano ) pyridyl ] thiourea 

N- ( 2 - ( 2 , 3 , 6- trichloropheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 

3 0 cyano ) pyridyl ] thiourea 

N- (2- (2,3 , 6-trichlorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyraz iny 1 ] thiourea 

N- (2- (2 , 3 , 6-trichlorophenyl) ethyl) -N' - [2- (6- 
cyano ) pyraziny 1 ] thiourea 

3 5 N- (2- (2, 3 , 6-trichlorophenyl) ethyl) -N* - [ (3- (6- 

cyano ) pyridazinyl ) ] thiourea 

N- (2- (2,3, 6-trichlorophenyl) ethyl) -N' - (2- [1,3,4- 
thiadiazoyl] ) thiourea 

N- (2- (2,3 , 6-trichlorophenyl) ethyl) -N' - (2- 

4 0 benzimidazolyl ) thiourea 

N- (2- (2,3 , 6-trichlorophenyl ) ethyl ) -N' - (2- 
imidazoly 1 ) thiourea 

N- ( 2 - ( 2 , 6 -dichloropheny 1 ) ethyl ) -N ' - { 2 - 
thiazolyl ) thiourea 
45 N- (2- (2, 6 -dichloropheny 1) ethyl) -N» - [2- (4- 

methy 1 ) thiazolyl ] thiourea 
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N- (2- (2, 6-dichlorophenyl) ethyl) -N* - [2- (4, 5- 
dimethyl) thiazolyl] thiourea 

N- (.2 - ( 2 , 6 -dichloropheny 1 ) ethyl ) -N ' - ( 2 - 
benzothiazolyl) thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- { 2 - ( 2 , 6 -dichlorophenyl ) ethyl ) -N ' - [ 2 - ( 6- 
chloro)pyrazinyl] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N'-[2-{4-{3- 
pyridyl ) thiazolyl ) ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- ( 2 - ( 2 , 6-dichlorophenyl ) ethyl ) -N * - ( 2 -pyridyl ) thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (6- 
chloro) pyridyl] thiourea 

N- (2- (2 , 6 -dichlorophenyl) ethyl ) -N' - [2- (6- 
Inethyl)pyridyl] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- ( 6- 
tri f luoromethy 1 ) pyridyl ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (5- 
tr i f luoromethy 1 ) pyridyl ] thiourea 

N-. ( 2 - { 2 , 6 -dichlorophenyl ) ethyl ) -N ' - [ 2 - ( 6 - 
ethyl ) pyridyl ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N* - [2- (6- 
bromo ) pyraz iny 1 ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N'-[ (3- (6- 
bromo ) pyridazinyl ) ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- ( 2 - { 2 , 6 -dichlorophenyl ) ethyl ) -N • - [ 2 - ( 5 - 
cyano ) pyraziny 1 ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - [2- (6- 
cyano)pyrazinyl] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N' -[ (3- (6- 
cyano)pyridazinyl ) ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 
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N- ( 2 - ( 2 , 6 -dichloropheny 1 ) ethyl ) -N ' - ( 2 - 
benzimidazolyl) thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N' - (2- 
imidazoly 1 ) thiourea 

5 N- (2- (2,3,5-trichlorophenyl)ethyl) -N* - (2- 

thiazolyl ) thiourea 

N- (2- (2, 3 , 5-trichlorophenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

. ^ _ N- (2- (2,3, 5-trichlorophenyl) ethyl ) -N' -[2- (4,5- 

1 U dimethyl ) thiazoly 1 ] thiourea 

N-(2- (2,3, 5-trichlorophenyl) ethyl) -N* - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- (2- (2, 3 , 5-trichlorophenyl) ethyl) -N' - [2- (4- 
t3^if luoromethyl ) thiazolyl] thiourea 
^5 N- (2- (2 , 3 , 5-trichlorophenyl) ethyl) -N' - (2- 

benzothiazolyl) thiourea 

N- (2- (2, 3 , 5-trichlorophenyl) ethyl) -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

^ ri N- (2- (2, 3, 5-trichlorophenyl) ethyl) -N' - [2- (6- 

^ U chloro ) pyraziny 1 ] thiourea 

N- (2- (2 , 3 , 5-trichlorophenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2- (2,3, 5-trichlorophenyl) ethyl) -N* - [2- (4- (3- 
pyridy 1 ) thiazolyl ) ] thiourea 

(2- (2,3, 5-trichlorophenyl) ethyl) -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea - 

N- (2- (2, 3 , 5-trichlorophenyl) ethyl) -N* - (2- 
pyridyl ) thiourea 

^ ^ N- (2- (2 , 3 , 5-trichlorophenyl) ethyl) -N' - [2- (6- 

^ U bromo ) pyr idyl j thiourea 

N- (2- (2,3 , 5-trichlorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

N- (2- (2,3, 5-trichlorophenyl) ethyl) -N' - [2- (6- 
chloro ) pyr idyl ] thiourea 

^ ^ (2- (2,3, 5-trichlorophenyl) ethyl) -N' - [2- (5- 

chloro ) pyridy 1 ] thiourea 

N- (2- (2,3 , 5-trichlorophenyl) ethyl) -N' - [2- (6- 
methy 1 ) pyridyl ] thiourea 

. n , ^~ ^^"^ (2,3, 5-trichlorophenyl) ethyl) -N' -[2- (5- 

4 U methyl ) pyridyl ] thiourea 

N- (2- (2,3, 5-trichlorophenyl) ethyl)-N'- [2- (6- 
trifluoromethyl) pyridyl] thiourea 

N- ( 2 - ( 2 , 3 , 5-trichlorophenyl ) ethyl ) -N ' - [ 2 - ( 5 - 
trif luoromethyl ) pyridyl ] thiourea 

N- (2-(2,3, 5-trichlorophenyl) ethyl) -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 
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ethyl "t^^i^i f th\"o^r'e?'°"^°^''"'^^ > echyl , -« ■ - , 2- , 5. 

bro.orpJra\'inyifth"outea°'°^''"''^'' " '2" 

bromo r^^ra'z'iiy i f th'f ou^a"""^"""^' ' ethyl 2 - , 5 - 

0 bro.or;;r\"daL'ny\"n ^?o'°r%°f ""^^^ ) -N' - 1 ,3- ,6- 

chlorc rj^^\'d'azi^y"lS'^^tL°u'r^i?""^^ ' > -« ' " H 3 - ( 6 - 

5 cyanorK!r\"jyi fth\"ou"rl"°"°^''^'^'' "''^i' " 12" 

cyanof^r\"iylf^h\"o"r:a"°"°^''^^'"'*l' " '2- <5- 

cyanorpyra"zinyif;^ri"r"°'^^^^^^^ 

thiadfa'zoy'l'f ,■ thr."u?^a'""°P''^"^l ' "hy^ ' -N ■ - (2 - 1 1 , 3 , 4 - 

benzi^;^ia^"olyl^'t\\'ourei°"°''''""^^ ' "''^^ ' ' " <2- 
imidazo"lV\")'thlour«"^"°"'°P*'*"^^'^^'^l' " '2- 
thiarclVl rthio'u'rif ' ^^"^^ ' "« ■ " <2 - 

™echym'h\"a'zUt,\tiou^°??^^^ 

d-ethy\'f;h'L\^\tSeT''^^^^ '2" 5- 

cyanoft"hia%'o%\"ft\tourlf -N- 12- ,4- 

benzothiaz'olVl rthroure'a"''''"'^' ' "'^'^ ' - " 

chloro"r^y';a'z'i =y1^t^o°:°L^^^^^ -N- f2- ,6- 

ethyl f^llf a"z'liy^"f^htou«T'"^' ' "''^^ ' ' 



'-[2-(4- 
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N- (2- (3 , 5-dichlorophenyl) ethyl) -N* - [2- (4- (3- 
pyridyl) thiazolyl) ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N* - [2- (4- (3- 
nitrophenyl) thiazolyl) ] thiourea 
5 N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - ( 2 -pyr idyl ) thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl ) -N* - [2- (6- 
bromo ) pyr idyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 
10 N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (6- 

chloro ) pyridy 1 ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- ( 6- 

1 5 methyl ) pyridyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl)ethyl) -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- ( 2 - { 3 , 5 -dichloropheny 1 ) ethyl ) -N ' - [ 2 - ( 6 - 
trif luoromethyl ) pyridyl] thiourea 

2 0 N- (2- (3 , 5-dichlorophenyl ) ethyl ) -N* - [2- (5- 

trif luoromethyl ) pyridyl] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (6- 

ethy 1 ) pyridyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (5- 

2 5 ethyl ) pyridyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- ( 6- 
bromo ) pyrazinyl ] thiourea 

3 0 N- ( 2 - ( 3 , 5-dichlorophenyl ) ethyl ) -N ' - [ 2 - ( 5- 

bromo ) pyrazinyl ] thiourea 

N- ( 2 - ( 3 , 5-dichlorophenyl ) ethyl ) -N ' - [ ( 3 - ( 6 - 
bromo ) pyr idazinyl ) ] thiourea 

N- (2- (3, 5 -dichloropheny 1) ethyl ) -N* - [ (3- (6- 

3 5 chloro ) pyridazinyl ) ] thiourea 

N- { 2 - ( 3 , 5-dichlorophenyl ) ethyl ) -N • - [ 2 - { 6 - 
cyano ) pyridyl ] thiourea 

N- (2- (3, 5-dichlorophenyl) ethyl )-N' -[2- (5- 
cyano ) pyridyl ] thiourea 

4 0 N- ( 2 - ( 3 , 5 -dichloropheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 

cyano ) pyrazinyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- (2- (3 , 5-dichlorophenyl) ethyl) -N' - [ (3- (6- 
4 5 cyano ) pyridazinyl ) ] thiourea 
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f2-(l,3,4- 



imidazo"lV\"/'hfo'ur^T°^^^^ (2- 

^•^"^-'■^^^ophenyl) ethyl) -M' - *-k,'-s t . 

2 J bromo ) pyr idyl J thiouf ea ' ^"^"Vl ) -N ■ - (2 - ( 6- 

chloro"";:y';i'iy7&,^^^^^^ (2- 16- 

-thyrr^';/iyt&^eT' ' ""^^ ' t2- (6- 

3 0 methyrrE!y';i'iy\'X"o°u^eT' ' ""^^ ' " r2- (5- 

trxfluoromechyl)pyridylI thiourea ' 
r,.( " '■'"^i"°rophenyl)ethyl) -N' - I2-I^ 

^^hylfpy'rUri "'■^i' -N' - [2- (6- 

ethylf^r^-J^rft^^-^^e"^!' «''yl) -N- [2- ,5- 

bro.or;yV\-ia\^VTr&'ir'''^^' - ' 
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N- (2- (3-fluorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyr az iny 1 ] thiourea 

N- (2- (3-fluorophenyl)ethyl) -N' -[2- (6- 
cyano) pyrazinyl] thiourea 

N- ( 2- (3 -f luorophenyl ) ethyl ) -N ' - [ ( 3 - ( 6- 
cyano)pyridazinyl) ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - (2- 
benzimidazolyl ) thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - (2-imidazolyl) thiour 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N ' - { 2 - 
thiazolyl ) thiourea 

N- (2- (2,4-dimethoxyphenyl)ethyl)-N*-[2- (4- 
methy 1 ) thiazolyl ] thiourea 

N- (2- (2,4-dimethoxyphenyl) ethyl) -N' - [2- (4, 5- 
dimethyl) thiazolyl] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N ' - [ 2 - ( 4 - 
cyano ) thiazolyl ] thiourea 

N- (2- (2,4-dimethoxyphenyl)ethyl)-N'-[2- (4- 
trifluoromethyl) thiazolyl] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N ' - { 2 - 
benzothiazolyl) thiourea 

N- (2- (2,4-dimethoxyphenyl)ethyl)-N*-[2- (6- 
fluoro) benzothiazolyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N* -[2- (4- 
ethy 1 ) thiazolyl ] thiourea 

N- (2- (2,4-dimethoxyphenyl)ethyl)-N' -[2- (4- (3- 
pyridy 1 ) thiazolyl ) ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' -[2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N • - ( 2 - 
pyr idyl ) thiourea 

N- (2- (2 , 4-dimethoxyphenyl)ethyl) -N' -[2- (6- 
bromo ) pyridy 1 ] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N • - [ 2 - ( 5 - 
bromo ) pyr idyl ] thiourea 

N- (2- (2 , 4 -dimethoxyphenyl) ethyl) -N' -[2- (6- 
chloro ) pyr idyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (5- 
chloro) pyr idyl] thiourea 

N- (2- (2,4-dimethoxyphenyl)ethyl)-N'-[2- (6- 
methy 1 ) pyridy 1 ] thiourea 
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N- ( 2 - ( 2 , 4 -dimethoxypheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
methyl ) pyriciy 1 ] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxypheny 1 ) ethyl ) • - [ 2 - ( 6 - 
trifluoromethyDpyridyl] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N ' - [ 2 - ( 5 - 
trif luoromethyl ) pyridyl] thiourea 

N- (2- {2, 4 -dimethoxyphenyl) ethyl ) -N' - [2- (6- 
ethy 1 ) pyridyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (5- 
ethyl) pyridyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (5- 
chloro)pyra2inyl] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl ) -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [ (3- (6- 
bromo ) pyridazinyl ) ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [ (3- (6- 
chloro) pyridazinyl) ] thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N • - [ 2 - ( 6 - 
cyano ) pyridyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl ) -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl ) -N* - [2 - (5- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl ) -N* - [ {3- (6- 
cyano ) pyridazinyl ) ] thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl )-N' - (2- [1,3, 4- 
thiadiazoyl] ) thiourea 

N- ( 2 - ( 2 , 4 -dimethoxyphenyl ) ethyl ) -N • - ( 2 - 
benzimidazolyl) thiourea 

N- (2- (2, 4 -dimethoxyphenyl) ethyl) -N' - (2- 
imidazolyl ) thiourea 

N- [ (4-methyl) -3-pentenyl] -N' - { 2 -thiazolyl) thiourea 

N- [ ( 4 -methyl ) - 3 -pent eny 1 ] -N • - [ 2 - ( 4 - 
methyl) thiazolyl] thiourea 

N- [ (4-methyl) -3-pentenyl] -N* - [2- (4, 5- 
dimethyl ) thiazolyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' - [2- (4- 
trif luoromethyl) thiazolyl] thiourea 



-52- 



N- [ (4-methyl) -3-pentenyl] -N' 
benzothiazolyl) thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
f luoro ) benzothiazolyl ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N' 
chloro ) pyraziny 1 ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
ethyl ) thiazoly 1 ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N' 
pyridyl ) thiazolyl ) ] thiourea 

N- [ (4-methyl) -3 -pentenyl] -N • 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [ {4-methyl) -3-pentenyl] -N* 

N- [ (4-methyl) -3-pentenyl] -N' 
bromo ) pyridyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
bromo ) pyridyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
chloro) pyridyl] thiourea 

N- [ {4-methyl) -3-pentenyl] -N* 
chloro ) pyridyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N* 
methyl ) pyridyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
methyl ) pyridyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N» 
trifluoromethyl ) pyridyl] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
trif luoromethyl ) pyridyl] thiourea 

N- [ (4-methyl) -3-pentenyl] -N* 
ethyl ) pyridyl ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N' 
ethyl ) pyridyl ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N' 
chloro ) pyraziny 1 ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
bromo ) pyrazinyl ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N' 
bromo ) pyrazinyl ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
bromo ) pyr idaziny 1 ) ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
chloro )pyridazinyl) ] thiourea 

N- [ (4-methyl) -3-pentenyl] -N' 
cyano ) pyridyl ] thiourea 



2- 

2-{6- 

2-(6- 

2-(4- 

2-(4-(3- 

2-(4-(3- 

2 -pyridyl ) thiourea 
2-(6- 

2-{5- 

2- (6- 

2-(5- 

2-{6- 

2-(5- 

2-(6- 

2-(5- 

2-(6- 

2-(5- 

2-(5- 

2-(6- 

:2-(5- 

: {3-(6- 

: (3-(6- 

;2-{6- 
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N- [ ( 4 -methyl ) -3 -pentenyl ] -N ' - [ 2 - ( 5 - 
cyano ) pyr idyl ] thiourea 

N-[ (4-methyl) -3-pentenyl] -N* ~ [2- (5- 
cyano)pyrazinyl] thiourea 
5 N- [ (4-methyl) -3 -pentenyl] -N' - [2- (6- 

cyano) pyrazinyl ) thiourea 

N- [ (4-methyl) -3 -pentenyl] -N' - [ (3- (6- 
cyano ) pyridaziny 1 ) ] thiourea 

, ^ N-[ (4-methyl) -3-pentenyl]-N'- (2- [1,3,4- 

1 U thiadiazoyl] ) thiourea 

N- [ {4-methyl) -3 -pentenyl] -N' - (2- 
benzimidazolyl ) thiourea 

N- [ {4-methyl) -3 -pentenyl ] -N' - ( 2 -imidazolyl) thiourea 
N- (2-cis-phenylcyclopropyl) -N' - [2- (4- 

1 5 methyl ) thiazoly 1 ] thiourea 

N- {2-cis-phenylcyclopropyl) -N' - [2- (4, 5- 
dimethyl ) thiazoly 1 ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - (2- 
benzothiazolyl) thiourea 

2 0 N- {2-cis-phenylcyclopropyl) -N' - [2- (6- 

f luoro ) benzothiazoly 1 ] thiourea 

N- (2-cis-phenylcyclopropyl) -N* - [2- {6- 
chloro) pyrazinyl] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (4- {3- 
l 5 pyr idyl ) thiazolyl ) ] thiourea 

N- {2-cis-phenylcyclopropyl) -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- (2-cis-phenylcyclopropyl) -N* - [2- (6- 
bromo ) pyr idyl ] thiourea 

3 0 N- {2-cis-phenylcyclopropyl) -N* - [2 - (6- 

chloro ) pyridy 1 ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (6- 
methyl ) pyridy 1 ] thiourea 

N- (2-cis-phenylcyclopropyl) -N'-[2-(6- 

3 5 trifluoromethyDpyridyl] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (6- 
ethyl)pyridyl] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 
^ 0 N- (2-cis-phenylcyclopropyl) -N* - [2- (6- 

cyano ) pyridy 1 ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (5- 
cyano) pyrazinyl] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (6- 

4 5 cyano) pyrazinyl] thiourea 
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N- (2-cis-phenylcyclopropyl) -N' - [ (3- (6- 
cyano ) pyr idazinyl ) ] thiourea 

N-.( 2-cis-phenylcyclopropyl) -N*-(2-[l,3,4- 
thiadiazoyl] ) thiourea 
5 N- (2-cis-phenylcyclopropyl) -N* - (2- 

benzimidazolyl) thiourea 

N- (2-cis-phenylcyclopropyl) -N' - (2-imidazolyl ) thiourea 

N- [ (2 -methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N' - (2- 
thiazolyl ) thiourea 
10 N- [ ( 2 -methyl ) - 2 - ( 2 , 6 -dichloropheny 1 ) ethyl ] -N ' - [ 2 - ( 4 - 

methyl ) thiazoly 1 ] thiourea 

N- t (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N' -[ 2- (4,5- 
dimethyl) thiazolyl] thiourea 

N-[ (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N* - [2- (4- 

1 5 cyano ) thiazolyl ] thiourea 

N- [ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl ] thiourea 

N- [ (2-methyl) -2- (2 , 6-dichlorophenyl ) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

2 0 N- [ ( 2 -methyl ) - 2 - ( 2 , 6-dichlorophenyl ) ethyl ] -N • - [ 2 - ( 6 - 

f luoro) benzothiazolyl] thiourea 

N- [ (2-methyl) -2- (2 , 6-dichlorophenyl ) ethyl] -N' - [2- (6- 
chloro)pyrazinyl] thiourea 

N- [ ( 2 -methyl ) - 2 - ( 2 , 6 -dichloropheny 1 ) ethyl ] -N ' - [ 2 - ( 4 - 

2 5 ethyl ) thiazolyl ] thiourea 

N-'[ (2-methyl) -2- (2 , 6-dichlorophenyl ) ethyl] -N' - [2- (4- 
( 3 -pyridy 1 ) thiazolyl ) ] thiourea 

N- [ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N ' - [2- (4- 
(3-nitrophenyl) thiazolyl) ] thiourea 

3 0 N- [ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N' - (2- 

pyridyl) thiourea 

N- [ ( 2 -methyl ) - 2 - ( 2 , 6-dichlorophenyl ) ethyl ] -N ' - [ 2 - ( 6 - 
bromo ) pyr idyl ] thiourea 

N- [ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N' - [2- (5- 

3 5 bromo ) pyr idyl ] thiourea 

N- [ (2-methyl) -2- {2, 6-dichlorophenyl) ethyl] -N' - [2- (6- 
chloro ) pyridy 1 ] thiourea 

N- [ ( 2 -methyl ) - 2 - ( 2 , 6-dichlorophenyl ) ethyl ] -N ' - [ 2 - ( 5 - 
chloro ) pyridy 1 ] thiourea 

4 0 N- [ ( 2 -methyl ) -2 - { 2 , 6 -dichloropheny 1 ) ethyl ] -N • - [ 2 - ( 6- 

methy 1 ) pyridyl ] thiourea 

N- [ (2-methyl) -2- (2 , 6-dichlorophenyl) ethyl] -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N-[ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl] -N* - [2- (6- 
4 5 trif luoromethyl ) pyridyl] thiourea 
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N- [ (2-methyl) -2- (2, e-dichlorophenyDethyl] -N' - [2- (5- 
trifluoromethyl ) pyridyl] thiourea 

N- t (2-methyl) -2- (2 , 6-dichlorophenyl ) ethyl 1 -N' - [2- ( 6- 
ethyl ) pyridyl ] thiourea 

5 N-[ (2-methyl) -2- (2,6-dichlorophenyl)ethyl]-N'-r2- (5- 

ethy 1 ) pyridyl ] thiourea 

N- [ (2-methyl) -2- (2 , 6-dichlorophenyl) ethyl] -N' - f 2- (5- 
chloro)pyrazinyl] thiourea 

N-[ (2-methyl) -2 -(2, 6-dichlorophenyl) ethyl 1-N'-f 2- (6- 
U bromo)pyrazinyl] thiourea . 

N-"[ (2-methyl) -2- (2, 6-dichlorophenyl ) ethyl 1 -N' - [2- (5- 
bromo) pyr a zinyl ] thiourea 

N- t (2-methyl) -2- (2 , 6-dichlorophenyl) ethyl] -N' - [ (3- (6- 
bromOpyridazinyl) ] thiourea 

N-[ (2-methyl)-2-{2,6-dichlorophenyl)ethyl]-N'-r (3-(6- 
chloro ) pyr idazinyl )] thiourea 

N- [ (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- ( ( 2 -methyl ) -2 - ( 2 , 6-dichlorophenyl ) ethyl ] -N ' - f 2 - ( 5 - 
U cyano) pyridyl] thiourea 

N- [ (2-methyl) -2- (2 , 6-dichlorophenyl ) ethyl ] -N' - [2- (5- 
cyano)pyrazinyl] thiourea i 

N- [ (2-methyl ) -2- (2, 6-dichlorophenyl) ethyl] -N* - [2- (6- 
cyano) pyrazinyl ] thiourea 

5 N-t (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N'-[ (3-(6- 

cyano ) pyridazinyl )] thiourea 

N-[ (2 -methyl) -2- (2, 6-dichlorophenyl) ethyl ]-N'- (2- 
[1, 3 , 4-thiadiazoyl] ) thiourea 

. [ (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N' - (2- 
U benzimidazolyl) thiourea 

N-[ (2-methyl) -2- (2, 6-dichlorophenyl) ethyl] -N'- (2- 
imidazolyl ) thiourea 

M . f 9 ^."i! ■ ^ ' 2 -dimethyl ) -2 - ( 2 - f luoro- 6 -chloropheny 1 ) ethyl ] - 
N - (2-thiazolyl ) thiourea 

M. r-D^ri ^2'2r^^"®5^ylJ-2-(2-fluoro-6-chlorophenyl)ethyl]- 
N'- [2- ( 4-me thy Dthiazolyl] thiourea 

M. ro^ri '^?:^^"'^^^yl':2-(2-fluoro-6-chlorophenyl)ethyl]- 
N'- [2- (4, 5-dimethyl)thiazolyl] thiourea 

M. ro^ji ^2'2-dimethyl)-2-(2-fluoro-6-chlorophenyl)ethyl]- 
N'- [2- (4-cyano)thiazolyl] thiourea 

M . r o ' ^ ' 2 -dimethyl ) -2 - ( 2 - f luoro- 6 -chloropheny 1 ) ethyl ] - 
N - (2- {4-trifluoromethyl)thiazolyl] thiourea 

XT. ^^'^J^^"*®*^^y■'•^"2-<2-fluoro-6-chlorophenyl)ethyl]- 
M• - (2-benzothiazolyl) thiourea ^"y-Lj 

M. ro^ri '?:2-dimethyl)-2-(2-fluoro-6-chlorophenyl)ethyl]- 
N - [2- ( 6-f luoro )benzothiazolyl3 thiourea 
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N- [ (2 , 2 -dimethyl) -2- (2-fluoro-6-chlorophenyl) ethyl] • 
2- (6-chloro)pyrazinyl] thiourea 

N- [ (2, 2 -dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] • 
2 - ( 4 - ethyl ) thiazoly 1 ] thiourea 

N- [ (2 , 2-dimethyl) -2- {2-f luoro-6-chlorophenyl) ethyl] • 
2 - ( 4 - ( 3 -pyr idy 1 ) thiazoly 1 ) ] thiourea 

N- [ (2, 2 -dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] - 
2- (4- (3-nitrophenyl) thiazolyl) ] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl ) ethyl] ■ 
2 -pyr idyl) thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] • 
2 - ( 6 -bromo ) pyr idy 1 ] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] - 
2- (5-bromo) pyr idyl] thiourea 

N- [ (2 , 2-dimethyl) -2- {2-f luoro-6-chlorophenyl ) ethyl] - 
2 - ( 6 - chloro ) pyridy 1 ] thiourea 

N- (2, 2-dimethyl) -2- {2-f luoro-6-chlorophenyl) ethyl] - 
.2 -( 5 - chloro ) pyr idy 1 ] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl ) ethyl] ■ 
2- (6-methyl) pyr idyl] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] - 
2 - ( 5 -methyl ) pyridy 1 ] thiourea 

N- [ (2, 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] - 
2- {6-trif luoromethyl) pyridy 1] thiourea 

N- [ ( 2 , 2-dimethyl ) -2- (2-f luoro-6-chlorophenyl) ethyl] - 
2- (5-trif luoromethyl) pyridy 1] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] ■ 
2- ( 6 -ethyl) pyridy 1] thiourea 

N- [ (2, 2-dimethyl) -2- {2-f luoro-6-chlorophenyl) ethyl] - 
2- (5-ethyl) pyridy 1] thiourea 

N- [ (2, 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] • 
2 - ( 5 - chloro ) pyraz iny 1 ] thiourea 

N- [ (2 , 2-dimethyl ) -2- (2-f luoro-6-chlorophenyl) ethyl] ■ 
2- { 6 -bromo ) pyrazinyl] thiourea 

N- [ (2, 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] 
2 - { 5 -bromo ) pyrazinyl ] thiourea 

N- [ (2, 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] 
(3- {6-bromo)pyridazinyl) ] thiourea 

N- [ (2, 2-dimethyl) -2- (2 -f luoro-6-chlorophenyl ) ethyl] 
(3--(6-chloro)pyridazinyl) ] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] 
2 - { 6 - cyano ) pyridy 1 ] thiourea 

N- [ (2 , 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] 
2 - ( 5 - cyano ) pyr idy 1 ] thiourea 

N- [ (2, 2-dimethyl) -2- (2-f luoro-6-chlorophenyl) ethyl] 
2 - ( 5 - cyano ) pyrazinyl ] thiourea 
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xT. r-,"7i ^2'2-dimethyl)-2-(2-fluoro-6-chlorophenyl)ethyll- 
N - [2- (6-cyano)pyrazinyl] thiourea 

XT. r N-; j2. 2 -dimethyl) - 2- (2-f luoro-6-chlorophenyl) ethyl] - 
N -[ (3- (6-cyano)pyridazinyl) ] thiourea 

XT. ^?'2-«iimethyl)-2-(2-fluoro-6-chlorophenyl)ethyl]- 
N'- (2- [1,3, 4-thiadiazoyl] ) thiourea 

XT . , n ^ ^ ^ r 2 -dimethyl ) -2 - ( 2 -f luoro-6-chlorophenyl ) ethyl ] - 
N' - (2 -benzimidazolyl) thiourea 

TO XT. ,^^:^^2'2-«iin'ethyl)-2-(2-fluoro-6-chlorophenyl)ethyl]- 

N - (2-imadazolyl) thiourea 

N-[2- (2-pyridyl) ethyl] -N' - [2- (4,5- 
dimethyl ) thiazolyl ] thiourea 

-Pyridyl ) ethyl ] -n • - ( 2 -benzothiazolyl ) thiourea 
, ^ N-l2-{2-pyridyl)ethyl]-N'-[2-(6- 
i o fluoro) benzothiazolyl] thiourea 

N- [2- (2-pyridyl) ethyl] -N' - (2- (6- 
chloro ) pyraziny 1 ] thiourea 

N-[2- (2-pyridyl) ethyl ] -N'- [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N- [2- (2-pyridyl) ethyl] -N'- [2- (4 - (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2-pyridyl) ethyl] -N' - [2 - (6- 
bromo) pyrazinyl ] thiourea 

2 5 ? " ! ? -pyridyl ) ethyl ] -N • - [ 2 - ( 6 -cyano ) pyridyl ] thiourea 
■^■^ N- [2- (2 -pyridyl) ethyl] -N" - [2- (6- 

cyano)pyrazinyl] thiourea 

N- [2- (2 -pyridyl) ethyl] -N' - (2- [1,3,4- 
thiadiazoyl] ) thiourea 

3 0 m" f ? " ! o ! ^^^y} l -N • - ( 2 -benz imidazolyl ) thiourea 

N- 2- (2-pyridyl) ethyl] -N" - (2 -imidazolyl) thiourea 
N- [2- (2- (6-methoxy)pyric^l)ethyl]-N' - [2- (4. 5- 
dimethy 1 ) thiazolyl ] thiourea 

N- [2- (2- ( 6 -methoxy) pyridyl) ethyl] -N' - (2- 
benzothiazolyl ) thiourea 

•^5 N-[2-(2-(6-methoxy)pyridyl)ethyl]-N'-[2-(6- 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (2- (6-methoxy)pyri(fyl)ethyl]-N' - [2- (6- 
chloro ) pyraziny 1 ] thiourea 
„ N-[2-(2-(6 -methoxy ) pyridyl ) ethyl ]-N'-[2-(4-(3- 

4 0 pyridyl) thiazolyl) ] thiourea 

N- [2- (2- (6 -methoxy) pyridyl) ethyl] -N' - [2- (4- (3- 
nitrophenyl) thiazolyl) ] thiourea 

N- [2- (2- (6-methoxy)pyridyl)ethyl]-N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N-[2-(2-(6-methoxy)pyridyl)ethyl]-N'-[2-(6- 
chloro ) pyridyl ] thiourea 
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JN-* \D "ineulioxy / py i JLQy X y e L.iiy X j 




-[2 


-(6- 




IlleCny -L } py ixay ± J CnxOVlx 6cL 










iN I ^ \ ^ vD lueuiioxy ^ pyirxay x i truxiy x j 


rvi 


-[2 


-(6- 




cx X xXuoronieuiiy X ^ pyx xuy x j uxixouxed 








c 

D 


N- Id — ItleunoXy ; py xxay X } eCIly X J 


— iN 


-[2 


-(6- 




euny X ; pyx luyx j unxouxea 










N- I ^ - t z - lb -mecnoxy ; pyriayx ; ecnyx j 


-JN 


-[2 


- (5- 




ethyl ) pyridy 1 ] thiourea 








1 u 


N- I z - ( z - ( D -metnoxy } pynay x ; etny i j 


XT • 

-N 


-[2 


-(6- 


broino ) pyrazinyl ] thiourea 










N- L z - ( z - ( D -metnoxy } pyriayx ; etny x j 


XT 1 

-N 


-[ {3-{6- 




bromo ) pyridazinyl ) ] thiourea 










N- I z - ( z - ( o -metnoxy ) pyriay i } etny i j 


XT 1 

-N 


-[2 


- (6- 




cyano ) pyr idy 1 ] thiourea 








1 3 


N- L 2 ~ ( 2 - ( 6 -metnoxy ) pyr xay 1 } etny 1 J 


-N ' 


-[2 


- (5- 




cyano ) pyr idy 1 ] thiourea 










N- [ 2 - ( 2 - (6 -methoxy ) pyricty 1 ) etny 1 j 


-N * 


-[2 


-(5- 




cyano ) pyrazinyl ] thiourea 








Z U 


N- [ 2 - ( 2 - ( 6 -methoxy ) pyr xay 1 ) ethyl ] 


-N ' 


-[2 


-(6- 


cyano ) pyrazinyl ] thiourea 










N- [ 2 - { 2 - ( 6 -methoxy ) pyr xay 1 ) ethyl j 


-N ' 


-[ (3- (6- 




cyano) pyr xdazinyl) ] thxourea 










N- [ 2 - ( 2 - ( 5 -methoxy ) pyr xay 1 ) ethyl J 


-N * 


-(2 


-[1.3,4- 




thiadiazoyl] ) thiourea 








N- [ 2 - ( 2 - ( 6 -methoxy ) py rxay 1 ) ethyl j 


-N ' 


-(2 






benzimidazolyl) thiourea 










N- [ 2 - { 2- ( D-metnoxy) pyr Idyl ) etnyl J 


XT ■ 

-N 


-(2 






imidazolyl) thiourea 








J u 


N- [2- (2- ( 5-ethoxy ) pyriayl ) ethyl J - 


N' - 


[2- 


(4,5- 


dimethyl) thiazolyl] thiourea 










N- 1 2 - ( 2 - ( o-ethoxy ) pyrxdyl) ethyl J - 


N ' - 


(2- 






benzothiazolyl ) thiourea 










N- [ 2 - ( 2- ( D-ethoxy ) pyrxdyl ) ethyl] - 


N' - 


[2- 


(6- 




f luoro ) benzothxazoly 1 j thxourea 










N- [2 - (2-^ ( 6 -ethoxy) pyrxdyl) ethyl] - 


N ' - 


[2- 


(6- . 




cnxoro ; pyrazxnyx j unxourea 










N- [2- (2- (6 -ethoxy )pyridyl) ethyl] - 


■N' - 


[2- 


(4- (3- 




pyridy 1 ) thiazolyl ) ] thiourea 
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N- [2- (2- (6-ethoxy) pyr idyl) ethyl] - 


•N' - 


[2- 


(4-(3- 


nitropheny 1 ) thiazolyl ) ] thiourea 










N- [ 2 - ( 2 - ( 6 - ethoxy ) pyr idy 1 ) ethyl ] - 


■N' - 


[2- 


(6- 




bromo ) pyr idy 1 ] thiourea 










N- [2- (2- (6 -ethoxy )pyridyl) ethyl] - 


•N' - 


[2- 


(6- 




chloro ) pyr idyl ] thiourea 








45 


N- [2- (2- (6-ethoxy )pyridyl) ethyl] - 


■N' - 


[2- 


(6- 




methyl ) pyridyl ] thiourea 
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N- [2- (2- (6-ethoxy)pyridyl)ethyl] -N* - [2- (6- 
trifluoromethyl)pyridyl3 thiourea 

N- [2- (2- (6-ethoxy)pyridyl)ethyl] -N' - [2 - (6- 
ethyl ) pyr idy 1 ] thiourea 

N- [2- (2- (6-ethoxy)pyridyl)ethyl] -N* - [2- (5- 
ethy 1 ) pyr idy 1 ] thiourea 

N- [2- (2- {6-ethoxy)pyridyl)ethyl] -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- (6-ethoxy)pyridyl)ethyl] -N* - [ (3- (6- 
bromo ) pyr idaziny 1 ) ) thiourea 

N- [2- (2- ( 6 -ethoxy) pyr idyl) ethyl] -N' - [2 - (6- 
cyano ) pyr idy 1 ] thiourea 

N- [2- (2- {6-ethoxy)pyridyl)ethyl] -N' - [2- (5- 
cyano ) pyrazinyl ] thiourea 

N- [2- (2- (6-ethoxy)pyridyl) ethyl] -N' - [2 - (6- 
cyano ) pyr az iny 1 ] thiourea 

N-[2- (2- (6-ethoxy)pyridyl)ethyl] -N' - [ (3- (6- 
cyano) pyridazinyl) ] thiourea 

N- [2- (2- {6-ethoxy)pyridyl)ethyl] -N' - (2- [1, 3 , 4- 
thiadiazoyl] ) thiourea 

N- [2- (2- {6-ethoxy)pyridyl)ethyl] -N' - {2- 
benzimidazolyl ) thiourea 

N- [2- (2- ( 6-ethoxy) pyr idyl) ethyl] -N' - (2- 
imidazoly 1 ) thiourea 

N-[2-(2-{6-fluoro)pyridyl)ethyl]-N' -[2- (4,5- 
dimethyl ) thiazoly 1 ] thiourea 

N- [2- (2- (6-fluoro)pyridyl)ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (2- {6-fluoro)pyridyl)ethyl] -N' - [2- (6- 
f luoro ) benzothiazoly 1 ] thiourea 

N- [2- (2- ( 6- f luoro )pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (2 - ( 6 -f luoro )pyridyl) ethyl] -N' - [2- (4- (3- 
pyridy 1 ) thiazoly 1 ) ] thiourea . 

N- [2- (2- {6-f luoro )pyridyl) ethyl] -N' - [2- (4 - (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (6- f luoro) pyr idyl) ethyl ] -N' - [2- (6- 
bromo ) pyr idy 1 ] thiourea 

[2- {2- ( 6- f luoro) pyridyl) ethyl] -N* - [2- (6- 
chloro)pyridyl] thiourea 

N- [2- (2- (6-fluoro)pyridyl)ethyl] -N' - [2- (6- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (2- (6-fluoro)pyridyl)ethyl] -N' - [2- (6- 
trif luoromethyl ) pyridyl] thiourea 

N-[2- (2- (6-fluoro)pyridyl)ethyl]-N'-[2- (6- 
bromo ) pyrazinyl ] thiourea 
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N- L z- (2- ( D-rluoro) pyriayl ) etnyl . 


-N ' - 


L (3 


- ( 6- 




bromo ) pyridazinyl ) ] thiourea 










N— [2- (2- ( 6 -tluoro) pyriayl) etnyi. 


-N ' - 


[2- 


(6- 




cyano ) pyr idyl ] thiourea 








5 


N-t2-(2-(6-f luoro ) pyr idyl ) ethyl ] 
cyano ) pyrazinyl ] thiourea 


-N' - 


[2- 


(5- 




N- [2- (2- ( 6-f luoro)pyridyl) ethyl. 


-N' - 


;2- 


(6- 




cyano) pyrazinyl] thiourea 








1 u 


N- [2- (2- ( 6-f luoro)pyridyl) ethyl. 


-N* - 


; (3 


- ( 6- 


cyano) pyridazinyl ) ] thiourea 










N- [2~ (2- { 6-f luoro)pyridyl) ethyl. 


-N' - 


(2- 


[1/ 3 , 




thiadiazoyl] ) thiourea 










N- [2- (2- (6-f luoro )pyridyl) ethyl. 


-N' - 


(2- 






benzimidazolyl) thiourea 








1 5 


N- [2- (2~ {6-fluoro)pyridyl) ethyl] 
imidazoly 1 ) thiourea 


-N' - 


(2- 






N- [2- (2- ( 5-f luoro)pyridyl) ethyl. 


-N* - 


(2- 






thiazolyl ) thiourea 








Z U 


N- [ 2 - ( 2 - ( 5 - f luoro ) pyr idyl ) ethyl ] 


-N* - 


[2- 


(4- 


methyl ) thiazolyl ] thiourea 










N- [ 2 - ( 2 - ( 5 - f luoro ) pyridy 1 ) ethyl ] 


-N' - 


[2- 


(4,5- 




dimethyl) thiazolyl] thiourea 










N' [2- (2- (5-f luoro) pyridyl) ethyl J 


-N' - 


[2- 


(4- 


25 


cyano) ttiiazolyl] thiourea 








N- [2- (2- ( 5- f luoro) pyr idyl) ethyl] 
trif luoromethyl ) thiazolyl] thiourea 


-N' - 


[2- 


(4- 




N- [2- (2^ (5-f luoro) pyr idyl) ethyl; 


-N' - 


(2- 






benzothiazolyl ) thiourea 








i U 


[2- (2- (5-f luoro) pyr idyl) ethyl. 


-N' - 


[2- 


(6- 


f luoro ) benzothiazolyl ] thiourea 










N- [2- (2- (5-fluoro)pyridyl)ethyl. 


-N' - 


[2- 


(6- 




chloro ) pyrazinyl ] thiourea 










N- [2- (2- {5-f luoro) pyr idyl) ethyl. 


-N< - 


[2- 


(4- 




ethyl ) thiazolyl ] thiourea 








N- 12- (z- ( D-tiuoro) pyr Idyl ) etnyl , 
pyridyl ) thiazolyl ) ] thiourea 


-N * - 


.2- 


(4- (3 




N- [2- (2- (5-f luoro) pyridyl) ethyl] 


-N' - 


[2- 


(4- (3 




nitrophenyl) thiazolyl) ] thiourea 
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N- [2- (2- (5-f luoro) pyridyl) ethyl] 


-N* - 


(2- 




pyridyl ) thiourea 










N- [2- (2- (5- fluoro) pyridyl) ethyl] 


-N' - 


[2- 


(6- 




bromo ) pyridyl ] thiourea 










N-[2-(2-(5-f luoro ) pyridyl ) ethyl ] 


-N' - 


[2- 


(5- 


45 


bromo ) pyridyl ] thiourea 








N- [2- (2- {5-f luoro) pyridyl) ethyl] 


-N' - 


[2- 


(6- 



chloro ) pyridyl ] thiourea 
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N- [2- (2- (5-fluoro)pyridyl)ethyl)-N' - [2- (5- 
chloro) pyr idyl] thiourea 

N-{2- (2- (5-fluoro)pyridyl)ethyl]-N'- [2- (6- 
methyl ) pyr idyl ] thiourea 

^ N-[2- (2- (5-fluoro)pyridyl)ethyl]-N'-r2- (5- 

methy 1 ) pyridy 1 ] thiourea 

N- [2- (2- (5-f luoro)pyridyl) ethyl]-N' - [2- (6- 
trif luoromethyl ) pyridyl ] thiourea 

in ^ N-[2-(2-(5-fluoro)pyridyl)ethyl]-N•-[2-(5- 

l U trif luoromethyl ) pyridyl ] thiourea 

N-[2-(2-(5-fluoro)pyridyl)ethyl]-N'-f2- (6- 
ethyl ) pyr idyl ] thiourea 

N- [2- (2- (5-f luoro) pyridyl) ethyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

^5 N-[2-(2-(5-fluoro)pyridyl)ethyl]-N'-[2-(5- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2- ( 5-fluoro) pyridyl) ethyl ] -N' - [2- (6- 
r>romo)pyrazinyl] thiourea 

on X, ^'"f2-(2-(5-fluoro)pyridyl)ethyl]-N'-[2-(5- 

^ u bromo) pyraziny 1 ] thiourea 

N-[2-(2-(5-fluoro)pyridyl)ethyl]-N'-[ (3-(6- 
bromo)pyridazinyl) ] thiourea 

N-[2-(2-(5-fluoro)pyridyl)ethyl]-N'-[ (3- (6- 
chloro ) pyr idazinyl ) ] thiourea 

N-t2- (2-(5-fluoro)pyridyl)ethyl]-N'-[2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (5-f luoro)pyridyl) ethyl] -N- - [2- (5- 
cyano ) pyridyl ] thiourea 

a « N- [2- (2- (5-fluoro) pyr ittyl) ethyl] -N' - [2- (5- 

iy) cyano)pyrazinyl] thiourea 

N-[2- (2- (5-fluoro)pyric^l)ethyl]-N'-[2- (6- 
cyano)pyrazinyl ] thiourea 

N-[2- (2- (5-fluoro) pyridyl) ethyl] -N' - [ (3- (6- 
cyano ) pyr idazinyl) ] thiourea 

^u- ^^~f^"^2-(5-fluoro)pyridyl)ethyl]-N'-(2-ri,3,4- 
thaadiazoyl] ) thiourea 

N- [ 2 - ( 2- ( 5 - f luoro ) pyridyl ) e thy 1 ] -N ' - ( 2 - 
benzimidazolyl) thiourea 

. N-[2-(2-{5-fluoro)pyridyl)ethyl]-N'-(2- 
4U imidazolyl) thiourea 

N- [2- (2- (4-f luoro) pyridyl) ethyl] -w - (2- 
thiazolyl ) thiourea 

N-[2- (2-(4-fluoro)pyridyl)ethyl]-N'-[2- (4- 
methyl ) thiazolyl ] thiourea 

^ N-[2-(2-(4-fluoro)pyridyl)ethyl]-N'-[2-(4,5- 
dimethyl ) thiazolyl ] thiourea 
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N- [2- (2- (4-fluoro)pyridyl)ethyl] -N' - [2- (4- 
cyano) thiazolyl ] thiourea 

N-[2- (2- (4-fluoro)pyridyl)ethyl]-N' - [2- (4- 
trif luoromethyl ) thiazolyl ] thiourea 
5 N-[2-(2-(4-fluoro)pyridyl)ethyl]-N'-(2- 
benzothiazolyl) thiourea 

N- [2- (2- (4-fluoro)pyridyl) ethyl] -N' - [2- (6- 
f luoro) benzothiazolyl ] thiourea 

N- [2- (2- (4-fluoro)pyridyl)ethyl]-N' - [2- (6- 
10 chloro)pyrazinyl] thiourea 

N- (2- (2- (4-fluoro)pyridyl)ethyl]-N" - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- ( 4-f luoro )pyridyl) ethyl] -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 
15 N- [2- (2- ( 4 -fluoro) pyridyl) ethyl] -N' - [2- {4- (3- 

nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (4-f luoro) pyridyl) ethyl] -N' - (2- 
pyridyl ) thiourea 

N-t2- (2- (4- fluoro) pyridyl) ethyl] -N" - [2- (6- 
2 0 bromo ) pyridyl ] thiourea 

N- [2- (2- (4-f luoro) pyridyl) ethyl ]-N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [2- (2- (4-fluoro)pyridyl)ethyl] -N' - (2- (6- 
chloro) pyridyl] thiourea 

2 5 N- [2- (2- (4 -fluoro) pyridyl) ethyl] -N' - (2- (5- 

chloro ) pyridyl ] thiourea 

N- [2- (2- (4-f luoro)pyr idyl) ethyl] -N- - [2- (6- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2- (4-f luoro)pyr idyl) ethyl] -N' - [2- (5- 

3 0 methyl ) pyridyl ] thiourea 

N- [2- (2- (4-f luoro) pyridyl) ethyl ] -N' - [2- (6- 
trif luoromethyl ) pyridyl] thiourea 

N- [2- (2- ( 4-f luoro) pyridyl) ethyl] -N' - [2- (5- 
trif luoromethyl ) pyridyl] thiourea 

3 5 N-[2- (2- (4-fluoro)pyricfyl)ethyl]-N' -[2- (6- 

ethyl ) pyridyl ] thiourea 

N- [2- (2- ( 4-f luoro) pyridyl) ethyl] -N' - [2- (5- 
ethy 1 ) pyridyl ] thiourea 

N-[2- (2-(4-fluoro)pyridyl)ethyl]-N'-[2- (5- 

4 0 chloro ) pyrazinyl ] thiourea 

N-.[2- (2- (4-f luoro) pyridyl) ethyl] -N- -[2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- (4-f luoro)pyr idyl) ethyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 
45 N-[2-(2-(4-fluoro)pyridyl)ethyl]-N'-[ (3-(6- 

bromo ) pyridazinyl ) ] thiourea 
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N- [2- (2- {4-fluoro)pyridyl) ethyl] -N' - [ (3- (6- 
chloro)pyrida2inyl) ] thiourea 

N- [2- (2- (4-fluoro)pyridyl)ethyl] -N* - [2- (6- 
cyano)pyr idyl 3 thiourea 

N- [2- (2- (4-fluoro)pyridyl) ethyl] -N* - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N- [2- (2- (4-fluoro)pyridyl) ethyl] -N* - [2- (5- 
cyano ) pyraziny 1 ] thiourea 

N- [2- (2- ( 4- fluoro) pyr idyl) ethyl] -N' - [2- (6- 
cyano ) pyraziny 1 ] thiourea 

N- [2- (2- (4-fluoro)pyridyl) ethyl] -n' - [ (3- (6- 
cyano)pyridazinyl ) ] thiourea 

N-[2- (2- (4-fluoro)pyridyl) ethyl] -N' - (2- [1,3, 4- 
thiadiazoyl] ) thiourea 

N- [2- (2- (4-f luoro)pyridyl)ethyl] -N' - (2- 
benzimidazolyl) thiourea 

N- [2- (2- (4 -fluoro) pyr idyl) ethyl] -N* - (2- 
imidazoly 1 ) thiourea 

N- [2- {2- (3-fluoro)pyridyl) ethyl] -N* - (2- 
thiazolyl ) thiourea 

N- [2- (2- (3-f luoro)pyridyl) ethyl] -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

N- [2- (2- (3-f luoro)pyridyl ) ethyl] -N' - [2- (4 , 5- 
dimethyl) thiazolyl] thiourea 

N-[2- (2- (3-fluoro)pyridyl)ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (2- (3 -fluoro) pyr idyl) ethyl] -N' - [2- (6- 
f luoro ) benzothiazoly 1 ] thiourea 

N- [2- (2- (3 -fluoro) pyr idyl) ethyl] -N' - [2- (6- 
chloro ) pyraziny 1] thiourea 

N-[2- (2- (3- fluoro) pyridyl) ethyl ]-N* - [2- (4- (3- 
pyridyl) thiazolyl) ] thiourea 

N- [2- (2- (3--f luoro )pyridyl) ethyl] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (3 -f luoro) pyridyl) ethyl] -N' - (2- 
pyridyl) thiourea 

N- [2- (2- (3-f luoro )pyr idyl) ethyl] -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- [2- (2- ( 3 -fluoro) pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 

N- [2- (2- (3-f luoro) pyridyl) ethyl] -N' - [2 - (6- 
methyl ) pyridyl ] thiourea 

N- (2- (2- (3-f luoro) pyridyl) ethyl] -N* - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2- ( 3 -fluoro) pyridyl) ethyl] -N' - [2- (6- 
tri f luoromethy 1 ) pyridyl ] thiourea 
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N- [ 2 - ( 2 - ( 3 - f luoro ) pyr idyl ) ethyl 
trif luoromethyl ) pyridy 1 ] thiourea 

N- [2- (2- (3-fluoro)pyric^l)ethyl 
ethyl ) pyr idyl ] thiourea 
5 N- [2- (2- (3-fluoro)pyridyl)ethyl 

ethyl ) pyr idyl] thiourea 

N- [2 - (2- (3-fluoro)pyridyl)ethyl 
bromo ) pyraziny 1 ) thiourea 

N-[2- (2- (3-fluoro)pyridyl)ethyl 
10 bromo ) pyr idazinyl )] thiourea 

N-[2- (2- (3-fluoro)pyridyl)ethyl 
cyano ) pyr idyl ] thiourea 

N- [2- (2- (3-fluoro)pyridyl)ethyl 
cyano ) pyr idyl ] thiourea 
15 N- [2 - (2 - (3-fluoro)pyridyl)ethyl 

cyano) pyraziny 1 ] thiourea 

N-[2- (2- (3-fluoro)pyridyl)ethyl 
cyano) pyraziny 1 ] thiourea 

N- [2 - (2- (3-fluoro)pyridyl)ethyl 
2 0 cyano) pyr idazinyl) ] thiourea 

N- [2- (2- (3-fluoro)pyridyl)ethyl 
thiadiazoyl] ) thiourea 

N- [2 - (2 - (3-fluoro)pyridyl)ethyl 
benzimidazolyl) thiourea 

2 5 N-[2- (2- (3 -f luoro )pyr idyl) ethyl 

imidazoly 1 ) thiourea 

N- [ 2 - ( 2 - ( 6 -chloro ) pyr idyl ) ethyl 
thiazolyl ) thiourea 

N-t2- {2- (6-chloro)pyridyl)ethyl 

3 0 methyl) thiazolyl] thiourea 

N- [2- (2- (6-chloro)pyridyl) ethyl 
dimethyl) thiazolyl] thiourea 

N- [2- (2- (6 -chloro) pyr idyl) ethyl 
benzothiazolyl) thiourea 

3 5 N- [2- (2- (6-chloro)pyricfyl)ethyl 

f luoro ) benzothiazolyl ] thiourea 

N- [2- (2 - (6-chloro) pyridy 1) ethyl 

chloro ) pyrazinyl ] thiourea 

N-[2- (2 - (6 -chloro) pyric^l) ethyl 

4 0 pyr idyl ) thiazolyl ) ] thiourea 

N- [2- (2- (6 -chloro )pyridyl) ethyl 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [ 2 - ( 2 - ( 6-chloro ) pyr idyl ) ethyl 
pyr idyl ) thiourea 
4 5 N- [ 2 - ( 2 - ( 6-chloro ) pyridy 1 ) ethyl 

bromo ) pyr idyl ] thiourea 



-N' -[2- (5- 
-N'-[2- (6- 
-N'-[2- (5- 
-N'-[2-(6- 
-N'-[ {3-(6- 
-N' - [2- (6- 
-N' - [2- (5- 
-N'-[2- (5- 
-N'-[2- (6- 
-N'-[ (3-(6- 
-N- - (2-[l,3,4- 
-N' - (2- 
-N'- (2- 
-N'- (2- 
-N' - [2- (4- 
-N- -[2- (4,5- 
-N'-(2- 
-N'-[2- (6- 
-N- - [2- (6- 
-N' -[2- (4- (3- 
-N'-[2- (4-(3- 
-N'- (2- 
-N' - [2- (6-' 
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N- [2- (2- (6-chloro)pyridyl)ethyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 

N- [2- (2- ( 6-chloro) pyridyl) ethyl] -N' - [2- (6- 
methy 1 ) pyridyl ] thiourea 

N- (2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N-[2- (2- (6-chloro)pyridyl)ethyl]-N*-[2- (6- 
trifluoromethyl) pyridyl] thiourea 

N-[2-(2- ( 6-chloro) pyridyl) ethyl ]-N'- [2- (5- 
trifluoromethyl) pyridyl] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- [2- (2- ( 6-chloro) pyridyl) ethyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- [2- (2- ( 6-chloro) pyridyl) ethyl ] -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [ (3- (6- 
bromo)pyrida2inyl) ] thiourea 

N- [2- (2- ( 6-chloro) pyridyl) ethyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyraz iny 1 ] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (6- 
cyano) pyrazinyl] thiourea 

N- [2- (2- {6-chloro) pyridyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - (2- [1 , 3 , 4- 
thiadiazoyl] ) thiourea 

N- [2- (2- ( 6-chloro) pyridyl) ethyl] -N' - (2- 
benzimidazolyl) thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - (2- 
imidazolyl) thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (4- 
methyl ) thiazoly 1 ] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (4 , 5- 
dimethyl) thiazoly 1] thiourea 

N- [2- (2- (5-chloro)pyridyl)ethyl] -N' - [2- (4- 
cyano) thiazoly 1 ] thiourea 

N- [2- (2- ( 5-chloro) pyridyl) ethyl] -N* - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2- (5-chloro)pyridyl)ethyl]-N' - (2- 
benzothiazolyl) thiourea 
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N-[2- (2- (5-chloro)pyri<^l)ethyl] -N' - [2- (6- 
f luoro)benzothiazolyl] thiourea 

N- [2- (2- (5-chloro)pyri<^l)ethyl]-N" -[2- (6- 

chloro ) pyraziny 1 ] thiourea 

N-'[2-(2- (5-chloro)pyridyl)ethyl]-N' -[2- (4- 

ethyl ) thiazolyl ] thiourea 

N-[2-(2- ( 5 -chloro)pyr idyl) ethyl] -N' -[2- (4- (3 
pyridyl) thiazolyl) ] thiourea 

N- [2- (2- ( 5 -chloro) pyridyl) ethyl] -N' - [2- (4- (3 
nitrophenyl ) thiazolyl ). ] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - (2- 
pyridyl ) thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (6- 
bromo)pyridyl] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl] thiourea 

N-[2- (2-(5-chloro)pyridyl)ethyl]-N'-[2- (6- 
chloro ) pyridyl ] thiourea 

N- [ 2 - ( 2 - { 5-chloro ) pyridyl ) ethyl ] -N • - [ 2 - ( 5 - 
chloro) pyridyl] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (6- 
methyl ) pyridyl ] thiourea 

N- [ 2 - ( 2 - ( 5-chloro ) pyridyl ) ethyl ] -N ' - [ 2 - ( 5 - 
methyl) pyridyl] thiourea 

N-[2- (2-(5-chloro)pyridyl)ethyl]-N'-[2- (6- 
trif luoromethyl ) pyridyl ] thiourea 

N-[2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (5- 
trif luoromethyl ) pyridyl] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- [2- (2- (5-chloro)pyridyl)ethyl]-N' - [2- (5- 
chloro) pyraziny 1] thiourea 

N-[2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (6- 
bromo) pyraziny 1 ] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N* - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- (5 -chloro) pyridyl) ethyl] -N' - [ (3- (6- 
bromo ) pyr idazinyl ) ] thiourea 

N- [2- (2- ( 5 -chloro) pyridyl) ethyl 1-N' - [ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N-[2- (2- (5 -chloro) pyridyl) ethyl ]-N' - [2- (6- 
cyano) pyridyl] thiourea 

N- [2- (2- (5-chloro) pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 



wo 93/03022 



PCT/SE92/00533 



-67- 



N- [2- (2- (5-chloro)pyridyl)ethyl]-N' -[2- (5- 
cyano)pyra2inyl] thiourea 

N- [2- (2- (5-chloro)pyridyl) ethyl] -N* - [2- (6- 
cyano ) pyrazinyl ] thiourea 
5 N- [2- (2- (5-chloro)pyridyl) ethyl] -N' - [ (3- (6- 

cyano ) pyr idaziny 1 ) ] thiourea 

N- [2- (2- (5-chloro)pyridyl) ethyl] -N' - (2- [1, 3, 4- 
thiadiazoyl] ) thiourea 

- ^ [2- (2- {5-chloro)pyridyl)ethyl] -N' - (2- 

lU benzimidazolyl) thiourea 

N- [2- (2- (5-chloro)pyridyl) ethyl] -N' - (2- 
imidazoly 1 ) thiourea 

N- (2- (2- {4-chloro) pyr idyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

^ ^ N- [2- {2- {4-chloro)pyridyl) ethyl] -N' - [2- (4- 

methyl) thiazolyl] thiourea 

N- [2- (2- (4-chloro)pyridyl) ethyl] -N- - [2- (4 , 5- 
dimethyl ) thiazolyl ] thiourea 

N- [2- (2- { 4 -chloro) pyr idyl) ethyl] -N* - [2- (4- 
^ U cyano ) thiazolyl ] thiourea 

N- [2- (2- { 4 -chloro) pyr idyl) ethyl] -N' - [2- (4- 
trif luoromethyl) thiazolyl] thiourea 

N- [2- (2- (4 -chloro )pyridyl) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

2 5 N- [2- (2- (4-chloro)pyridyl) ethyl] -N* - [2- (6- 

f luoro) benzothiazolyl ] thiourea 

N- [2- (2- (4-chloro)pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (2- (4-chloro) pyr idyl) ethyl] -N* - [2- (4- 
J U ethyl ) thiazolyl ] thiourea 

N- [2- (2- (4 -chloro )pyridyl) ethyl] -N' - [2- (4- (3- 
pyr idyl ) thiazolyl ) ] thiourea 

N- [2- (2- ( 4 -chloro) pyr idyl) ethyl ] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

3 5 N- [2- (2- { 4 -chloro )pyridyl) ethyl] -N' - (2- 

pyridyl ) thiourea 

N- [2- (2- (4-chloro)pyridyl) ethyl] -N' - [2- (6- 
bromo ) pyr idyl ] thiourea 

. ^ N- [2- {2- ( 4-chloro) pyridyl) ethyl] -N'- [2 - (5- 

4 (J bromo ) pyr idyl ] thiourea 

N- [2- (2- (4 -chloro )pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyr idyl ] thiourea 

N- [2- (2- ( 4-chloro )pyr idyl) ethyl] -N* - [2- (5- 
chloro)pyridyl] thiourea 
^5 N-[2-(2-(4 -chloro ) pyr idyl ) ethyl ] -N ' - [ 2 - ( 6 - 

methyl )pyridyl] thiourea 
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N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - (2- 
benzothiazolyl ) thiourea 

N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - [2- (6- 
f luoro ) benzothiazoly 1 ] thiourea 
5 N-[2- (2- (3-chloro)pyridyl)ethyl]-N'-[2- (6- 

chloro ) pyraziny 1 ] thiourea 

N- [2- (2- (3-chloro)pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 
, ^ f2- (2- (3-chloro)pyridyl)ethyl] -N' - [2- (4- (3- 

1 ^ pyr idyl ) thiazolyl ) ] thiourea 

N- [2- (2- (3-chloro)pyridyl) ethyl] -N*-[2-(4-{3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - (2- 
pyridyl) thiourea 
15 N- [2- {2- (3-chloro)pyridyl)ethyl] -N' - [2- (6- 

bromo ) pyridy 1 ] thiourea 

N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 
^ ^ N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - [2- (6- 

^ U chloro ) pyridy 1 ] thiourea 

N- [2- (2- ( 3 -chloro )pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [2- (6- 
methyl ) pyridyl ] thiourea 

2 5 N-[2- (2- ( 3-chloro) pyridyl) ethyl] -N'- [2- (5- 

methy 1 ) pyridyl ] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [2- {6- 
trif luoromethyl) pyridyl ] thiourea 
^ ^ N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [2- (5- 

3 U trifluoromethyl ) pyridyl] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [2- (6- 
ethy 1 ) pyridyl ] thiourea 

N- [2- {2- ( 3 -chloro) pyridyl) ethyl ] -N' - [2- (5- 
ethy 1 ) pyridyl ] thiourea 
-^5 N- [2- (2- ( 3 -chloro) pyridyl) ethyl] -N* - [2- (5- 

chloro ) pyrazinyl ] thiourea 

N- [2- (2- (3-chloro)pyridyl) ethyl] -N* - [2- (6- 
bromo ) pyr az iny 1 ] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [2- (5- 
4U bromo) pyrazinyl] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' -[ (3- (6- 
bromo ) pyridazinyl ) ] thiourea 

N- [2- (2- (3 -chloro) pyridyl) ethyl] -N' - [ (3- (6- 
chloro) pyridazinyl ) ] thiourea 
^5 N- [2- (2- (3-chloro)pyridyl)ethyl]-N'-t2- (6- 

cyano ) pyridyl ] thiourea 



M 
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N- [2- (2- (3-chloro)pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyr ic3y 1 ] thiourea 

N- [2- (2- (3-chloro)pyridyl)ethyl] -N' -[2- (5- 
cyano ) pyraziny 1 ] thiourea 
5 N- [2- (2- (3-chloro)pyridyl) ethyl] -N' - [2- (6- 

cyano ) pyrazinyl ] thiourea 

N- [2- (2- (3-chloro)pyridyl)ethyl] -N' - [ (3- {6- 
cyano) pyridazinyl ) ] thiourea 

N- [2- (2- (3-chloro)pyridyl) ethyl] -N' - (2- [1, 3 , 4- 
10 thiadiazoyl] ) thiourea. 

N- [2- (2- {3-chloro)pyridyl) ethyl] -N' - (2- 
benzimidazolyl) thiourea 

N-.[2- (2- (3-chloro)pyridyl)ethyl] -N' - (2- 
imidazoly 1 ) thiourea 
15 N- [2- (2- (5-methoxy-6-f luoro) pyr idyl) ethyl] -N' - (2- 

thiazolyl ) thiourea 

N- [2- (2- (5-inethoxy-6-f luoro) pyr idyl) ethyl ] -N' - [2- (4- 
methyl ) thiazolyl ] thiourea 

N- [2- {2- (5-methoxy-6-fluoro) pyr idyl) ethyl] -N' - [2 - (4, 5- 
2 0 dimethyl ) thiazolyl ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro)pyridyl)ethyl] -N* - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (2- (5-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl ] thiourea 

2 5 N- [2- (2- (5-methoxy-6-fluoro)pyridyl)ethyl] -N' - (2- 

benzothiazolyl) thiourea 

N- [2- (2- (5-methoxy-6-f luoro)pyridyl)ethyl] -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro)pyridyl)ethyl] -N' - [2- (6- 

3 0 chloro ) pyrazinyl ] thiourea 

N-[2- (2- ( 5 -me thoxy-6-f luoro) pyr idyl) ethyl] -N' - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro ) pyr idyl) ethyl] -N* - [2- (4- 
{ 3 -pyridy 1 ) thiazolyl ) ] thiourea 

3 5 N- [2- (2- (5-methoxy-6-f luoro) pyr idyl) ethyl] -N' - [2- (4- 

(3-nitrbphenyl) thiazolyl) ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro) pyr idyl) ethyl] -N* - (2- 
pyridyl ) thiourea 

N- [2- (2- (5-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (6- 

4 0 bromo ) pyr idyl ] thiourea 

N- [2- (2- (5-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

N- [2- (2- (5-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 
45 N- [2- (2- (5-methoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (5- 

chloro) pyridyl] thiourea 
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N- [2- (2- (5-inethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (6- 
methy 1 ) pyr idyl ] thiourea 

N- [2- (2- (5-methoxy-6-fluoro) pyr idyl) ethyl] -N' - f 2- (5- 
methyl ) pyridyl ] thiourea 

5 N- [2- (2- (5-methoxy-6-f luoro) pyridyl) ethyl] -N* - [2- (6- 

trifluoromethyl) pyridyl] thiourea 

N- [2- (2- (5-methoxy-6-fluoro) pyridyl) ethyl] -N' - [2- (5- 
tri f luoromethy 1 ) pyridyl ] thiourea 
in N-[2-(2-(5 -methoxy- 6 - f luoro ) pyridyl ) ethyl ] -n • - [ 2 - { 6 - 

lU ethyl) pyridyl] thiourea 

N- [2- (2- ( 5 -methoxy- 6- f luoro) pyridyl ) ethyl] -N* - f 2- (5- 
ethyl ) pyr idyl ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro)pyridyl) ethyl] -N* - [2- (5- 
chloro ) pyrazinyl ] thiourea 

^ N-[2-(2- (5-methoxy-5-f luoro) pyridyl) ethyl] -N' -[2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- {5~methoxy-6-f luoro)pyridyl) ethyl] -N* - [2- (5- 
bromo ) pyrazinyl ] thiourea 

on ^ N-[2-(2-(5 -me thoxy - 6 - f luoro ) pyridyl ) ethyl ] -N ' - [ ( 3 - ( 6 - 

^ U bromo)pyridazinyl) ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro) pyridyl) ethyl] -N' - [ (3- (6- 
chloro)pyrida2inyl) ] thiourea 

N- [2- (2- {5-inethoxy-6-f luoro) pyridyl) ethyl] -N' - r2- f 6- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (5-methoxy-6-fluoro) pyridyl) ethyl ] -N' - [2- (5- 
cyano ) pyr idyl ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro) pyridyl) ethyl] -N* - [2- {5- 
cyano ) pyrazinyl ] thiourea 

-3 n ^" ( 5 -methoxy- 6- f luoro) pyridyl) ethyl ]-N' - [2- (6- 

i U cyano ) pyr az iny 1 ] thiourea 

N- [2- (2- (5-methoxy-6-f luoro)pyridyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

N-[2-(2-(5 -methoxy- 6 - f luoro ) pyridyl ) ethyl ] -N * - ( 2 - 
[1,3, 4-thiadiazoyl] ) thiourea 

^ ^ ^ . {2- ( 5 -methoxy- 6- fluoro) pyridyl) ethyl] -N' - (2- 

benzimidazolyl) thiourea 

N- [2- (2- (5-methoxy"6-f luoro)pyridyl ) ethyl] -N* - (2- 
imadazolyl ) thiourea 

A(\ . u • ^7 r ^ ^ -me thoxy- 6 - f luoro ) pyridyl ) e thy 1 ] ' - ( 2 - 

4U thiazolyl) thiourea 

N- [2- (2- (3-methoxy-6-f luoro) pyridyl) ethyl] -N' - [2- (4 5- 
dimethyl) thiazolyl] thiourea y J i>i 

N-[2- (2- (3-methoxy-6-f luoro ) pyridyl) ethyl] -N* - (2- 
benzothiazolyl) thiourea 

^5 N- [2- (2- { 3 -methoxy-6- f luoro) pyridyl) ethyl ] -N' - [2- (6- 

f luoro ) benzothiazolyl ] thiourea 
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N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl 
chloro)pyra2inyl] thiourea 

N- [2- (2 - (3-met:hoxy-6-fluoro)pyr idyl) ethyl 
( 3 -pyridy 1 ) thiazoly 1 ) ] thiourea 
5 N- [2- (2- (3-methoxy-6-fluoro)pyridyl) ethyl 

(3-nitrophenyl) thiazolyl) ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl) ethyl 
bromo ) pyridy 1 ] thiourea 

N- [2 - (2 - (3-inethoxy-6-fluoro)pyridyl)ethyl 

1 0 chloro) pyridy 1] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl 
methyl) pyridy 1] thiourea 

N- [2- (2- (3-inethoxy-6-fluoro)pyridyl) ethyl 
methyl ) pyr idyl ] thiourea 
15 N- [2- (2- (3-methoxy-6-fluoro)pyridyl) ethyl 

trif luoromethyl ) pyr idyl] thiourea 

N- [2 - (2 - (3-"methoxy-6-f luoro) pyridy 1) ethyl 
trif luoromethyl ) pyridy 1] thiourea 

N- [2 - (2 - (3-methoxy-6-fluoro) pyr idyl) ethyl 

2 0 ethyl) pyr idyl] thiourea 

N-[2- (2- (3-methoxy-6-f luoro) pyridy 1) ethyl 
ethyl) pyr idyl] thiourea 

N- [2- (2- (3-methoxy-6-fluoro) pyr idyl) ethyl 
bromo ) pyraziny 1 ] thiourea 

2 5 N- [2- (2- (3 -methoxy- 6- fluoro) pyridy 1) ethyl 

bromo) pyr idazinyl) ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl 
cyano ) pyr idyl ] thiourea 

N-[2- (2- (3-methoxy-6-f luoro) pyridy 1) ethyl 

3 0 cyano ) pyr idyl ] thiourea 

N- [2- (2- (3 -methoxy-6-f luoro) pyridyl) ethyl 
cyano ) pyrazinyl ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl 
cyano) pyrazinyl] thiourea 

3 5 [2- (2- (3-methoxy-6-f luoro) pyr idyl) ethyl 

cyano) pyr idazinyl) ] thiourea 

N- [2- {2- (3-methoxy-6-f luoro)pyridyl) ethyl 
[1 , 3 r 4-thiadiazoyl] ) thiourea 

N- [2- (2- (3-methoxy-6-f luoro)pyridyl) ethyl 

4 0 benzimidazolyl ) thiourea 

N- [2- (2- (3-methoxy-6-f luoro) pyr idyl) ethyl 
imidazoly 1 ) thiourea 

N- [2- (2^ (6-methoxy-3-fluoro)pyridyl)ethyl 
thiazolyl ) thiourea 
4 5 N- [2- (2- {6-methoxy-3-f luoro ) pyridy 1) ethyl 

methyl ) thiazolyl ] thiourea 



-N' - 


[2- 


(6- 


-N* - 


[2- 


(4- 


-N' - 


[2- 


(4- 
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[ (3 
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-N • - 


[2- 


(5- 
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[2~ 
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[ (3 


- (6- 


-N' - 


(2- 
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N- [2 - (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' - [2- (4 , 5- 
dimethyl) thiazolyl] thiourea 

N- [2- (2- (6-methoxy-3-f luoro) pyridyl ) ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 
5 N- [2- (2- (6-methoxy-3-fluoro)pyr idyl) ethyl] -N' - [2- (4- 

trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2- (6-methoxy-3-f luoro)pyridyl) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyr idyl) ethyl] -N' - [2- (6- 
0 fluoro)benzothiazolyl] thiourea 

N- [2- (2- {6-methoxy-3-fluoro)pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro)pyridyl) ethyl] -N' - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 
5 N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N* - [2- (4- 

( 3 -pyridy 1 ) thiazolyl ) ] thiourea 

N- [ 2 - ( 2 - { 6 -methoxy-3 - f luoro ) pyridy 1 ) ethyl ] -N ' - [ 2 - ( 4 - 
( 3 -nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro )pyridyl) ethyl] -N' - (2- 
0 pyridyl ) thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N* - [2- (6- 
bromo ) pyridyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro ) pyridyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 
5 N- [2- (2- (6-methoxy-3-f luoro) pyridyl) ethyl] -N' - [2- (6- 

chloro ) pyridyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro) pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [2- (2- {6-methoxy-3-f luoro ) pyridyl) ethyl] -N' - [2- (6- 
0 methyl ) pyridyl ] thiourea 

N- [2- (2- {6-methoxy-3-f luoro) pyridyl) ethyl] -N* - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2- {6-methoxy-3-f luoro) pyridyl) ethyl] -N' - [2- (6- 
trif luoromethyl) pyridyl] thiourea 
5 N- [2- (2- (6-methoxy-3-f luoro) pyridyl) ethyl] -N' - [2- (5- 

tri f luoromethyl ) pyridyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro ) pyridyl) ethyl] -N' - [2- (6- 

ethyl ) pyridyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro) pyridyl) ethyl) -N' - [2- (5- 
0 ethyl ) pyridyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro) pyridyl) ethyl] -N' - [2- {5- 
chloro ) pyrazinyl ] thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' - [2- {6- 
bromo) pyrazinyl ] thiourea 

5 N- f2- (2- {6-methoxy-3-f luoro)pyridyl)ethyl] -N' - [2- (5- 

bromo) pyrazinyl ] thiourea 
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N- [2- (2- (6-methoxy-3-fluoro)pyr idyl) ethyl] -N» - [ (3- (6- 
bromo)pyrida2inyl) ] thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' - [ (3- (6- 
chloro ) pyridaziny 1 ) ] thiourea 
5 N- [2- (2- (6-methoxy-3-f luoro)pyridyl) ethyl] -N' - [2- (6- 

cyano ) pyr idyl ] thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyr idyl ] thiourea 

N- [2" (2- (6-methoxy-3-f luoro)pyridyl)ethyl] -N' - [2- (5- 

1 0 cyano ) pyrazinyl ] thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' -[2- (6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (2- (6-methoxy-3-f luoro)pyridyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 
15 N- [2- (2- (6-methoxy-3-f luoro)pyridyl) ethyl] -N' - (2- 

[1,3, 4-thiadiazoyl] ) thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N' - (2- 
benzimidazolyl ) thiourea 

N- [2- (2- (6-methoxy-3-fluoro)pyridyl) ethyl] -N* - (2- 

2 0 imidazoly 1 ) thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

N- [2- (2- (5-ethoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

2 5 N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4,5- 

dimethy 1 ) thiazoly 1 ] thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (2- (5--ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- ( 6- 

3 0 f luoro ) benzothiazolyl ] thiourea 

N- [2- (2- (5-ethoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (2- (5-ethoxy-6-f luoro )pyridyl) ethyl] -N'-[2-{4-(3- 
pyridyl ) thiazolyl ) ] thiourea 

3 5 N- [2- (2- (5-ethoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (4- (3- 

nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - (2- 
pyr idyl ) thiourea 

N- [2- (2- {5-ethoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (6- 

4 0 bromo ) pyr idyl ] thiourea 

N- [2- (2- (5-ethoxy-6-f luoro )pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyr idyl ) thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (6- 
methy 1 ) pyr idyl ] thiourea 
4 5 N- [2- (2- ( 5-ethoxy-6-f luoro )pyridyl) ethyl] -N' - [2- (5- 

methy 1 ) pyridyl ] thiourea 



I 



wo 93/03022 



PCr/SE92/00533 



-75- 



N- [2- (2- {5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (6- 
tri f luoromethyl ) pyridyl ] thiourea 

N- [2- (2- ( 5 -ethoxy-6-fluoro) pyridyl) ethyl] -N' - f 2- (5- 
trif luoromethyl ) pyridyl] thiourea 

.V, ,!^"^^:j^r,^^"®^^°'^-6-fluoro)pyridyl)ethyl]-N'-[2-(6- 
ethyl ) pyridyl ] thiourea 

»^ V, -. f ^ 'P^! 5 -ethoxy- 6 - f luoro ) pyridyl ) ethyl ] -N • - [ 2 - ( 5 - 
ethyl ) pyridyl ] thiourea 

10 h™ ^~f2-(2-(5-ethoxy-6-fluoro)pyridyl)ethyl]-N'-[2-(6- 

IV t)romo)pyra2inyl] thiourea 

N-[2-(2-(5-ethoxy-6-fluoro)pyridyl)ethyll-N'-r (3- (6- 
bromo)pyridazinyl) ] thiourea ivj vo 

N- [2- (2- ( 5 -ethoxy- 6- fluoro) pyridyl) ethyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (5-ethoxy-6-f luoro) pyridyl) ethyl] -N- - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N" - [2- (5- 
cyano)pyrazinyl] thiourea 
90 [2- (2- (5-ethoxy-6-f luoro)pyridyl) ethyl] -N' - [2- (6- 

2 0 cyano)pyrazinyl] thiourea vo 

N-[2- (2- ( 5 -ethoxy-6-fluoro) pyridyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea n-^ 

n ^" (5 -ethoxy-6-f luoro) pyridyl) ethyl ]-N'- (2- 

11' 3 , 4-thiadiazoyl] ) thiourea 

^ ^ .N:f2-(2-(5-ethoxy-6-fluoro)pyridyl)ethyl]-N--(2- 

benzimidazolyl) thiourea 

N-[2-{2-{5-ethoxy-6-fluoro)pyridyl)ethyl]-N'-(2- 
imidazolyl) thiourea 

-^in .u- f 2- (2- (3 -ethoxy- 6 -fluoro) pyridyl ) ethyl] -N'- (2- 

JU thiazolyl) thiourea 

^ u ^'r r ^ 2 - ( 3 -ethoxy- 6 - fluoro ) pyridyl ) ethyl ] -N • - [ 2 - { 4 - 
methyl) thiazolyl] thiourea i »^ 

N- [2- {2- (3-ethoxy-6-fluoro)pyridyl) ethyl] -N' - r2- (4 5- 
dimethyl) thiazolyl] thiourea "Y-lj w (4,b 

N-[2-{2-(3-ethoxy-6-fluoro)pyridyl)ethyl]-N'-(2- 
benzothiazolyl) thiourea j' j 

N- [2- (2- (3-ethoxy-6-f luoro)pyridyl)ethyl] -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

.f. N-[2-(2-(3-ethoxy-6-fluoro)pyridyl)ethyl]-N'-r2-(6- 
4 0 chloro)pyrazinyl] thiourea 

• J ^ ~ ^ ? -ethoxy - 6 - fluoro ) pyridyl ) ethyl ]-N'-t2-(4-{3- 

pyridyl ) thiazolyl )] thiourea u 

N- [ 2 - { 2 - ( 3 -ethoxy- 6 - fluoro ) pyridyl ) ethyl ]-N'-[2-(4-(3- 
nitrophenyl) thiazolyl) J thiourea v« »j 

N-[2-(2-(3 -ethoxy-6 - fluoro ) pyridyl ) ethyl ] -N • - { 2 - 
pyridyl ) thiourea 



U 
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25 
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N- [2- (2- {3-ethoxy-6-f luoro)pyridyl) ethyl] 
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40 


N- [2- (2- (6-ethoxy-3-f luoro)pyridyl) ethyl] 


-N' - 


[2- 


(4- 


methyl ) thiazolyl ] thiourea 










N- [2- (2- (6-ethoxy-3-fluoro)pyridyi) ethyl] 


-N' - 


[2- 


(4,5- 




dimethyl ) thiazolyl ] thiourea 










N- [2~ (2- (6-ethoxy-3-f luoro) pyridy 1) ethyl] 
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45 


cyano ) thiazolyl ] thiourea 








N- [2- (2- ( 6 -ethoxy-3-fluoro ) pyridy 1) ethyl] 
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trif luoromethyl ) thiazolyl] thiourea 
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N- [ 2 - ( 2 - ( 6 -ethoxy-3 - f luoro ) pyridyl ) ethyl ] -N ' - ( 2 - 
benzothaazolyl) thiourea 

N- 1 2 - (2 - ( 6 -ethoxy-3 - f luoro ) pyridyl ) ethyl ] -N ' - [ 2 - ( 6- 
f luoro ) benzothiazolyl ) thiourea 

N-[2-(2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-r2-{6- 
chloro ) pyrazinyl ] thiourea 

w , ? " ^ 2 - ( 6 -ethoxy-3 - f luoro ) pyridyl ) ethyl ] -N ■ - [ 2 - ( 4 - 
ethyl ) thiazolyl ] thiourea 

n • j^rPr ( 6 -ethoxy-3 -f luoro) pyridyl) ethyl] -N'-[2- (4- (3 

0 pyridyl ) thiazolyl) ] thiourea i vo 

N- [2- (2- (6-ethoxy-3-fluoro)pyridyl) ethyl] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [ 2 - ( 2 - ( 6 -ethoxy-3 - f luoro ) pyri<^l ) ethyl ] -N • - ( 2 - 
pyridyl) thiourea 

5 N-[2-(2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-r2-(6- 
bromo ) pyridyl ] thiourea 

N- [2- (2- {6-ethoxy-3-f luoro)pyridyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N-[2-(2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-[2-(6- 
U chloro) pyridyl] thiourea 

N- [2- (2- ( 6 -ethoxy-3 -f luoro) pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [ 2 - ( 2 - ( 6 -ethoxy-3 - f luoro ) pyridyl ) ethyl] -N • - [ 2 - ( 6- 
methyl ) pyridyl] thiourea 

N-[2-{2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N*-r2-(5- 
methyl ) pyridyl ] thiourea 

N- [2- (2- (6-ethoxy-3-f luoro) pyridyl) ethyl] -N' - [2- (6- 
trif luoromethyl ) pyridyl ] thiourea 

n ^ _,^-t2-(2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-[2-(5- 

0 trifluoromethyl) pyridyl] thiourea 

.V, Tf~f^:i2r,^^"^'^^°^-3-fluoro)pyridyl)ethyl]-N'-[2-(6- 
ethyl ) pyridyl ] thiourea 

N- [2- (2 - {6-ethoxy-3-fluoro) pyridyl) ethyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N-[2-(2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-r2-(5- 
chloro) pyrazinyl] thiourea ^ 

N- [2- (2- (6-ethoxy-3-f luoro) pyridyl) ethyl] -N- - [2- (6- 
bromo)pyrazlnyl] thiourea vo 

N-[2-{2-(6-ethoxy-3-fluoro)pyridyl)ethyl]-N'-[2-(5- 
U bromo) pyrazinyl] thiourea ^-^ 

N- [ 2 - { 2 - { 6 -ethoxy-3 - f luoro ) pyridyl ) ethyl ] -N ' - [ { 3 - ( 6 - 
bromo)pyridazinyl)] thiourea y i ^ ib 

N- [2- {2- (6-ethoxy-3-fluoro)pyridyl)ethyl] -N'-f (3- (6- 
chloro)pyridazinyl) ] thiourea 

5 N- [2- (2- (6-ethoxy-3-f luoro)pyric^l)ethyl] -N' - [2- (6- 

cyano ) jyyr idyl ] thiourea 



-78- 



N- [2- (2 - {6-ethoxy-'3-fluoro)pyridyl) ethyl] 


-N' 


-[2- 


(5- 


cyano ) pyr idyl ] thiourea 








N- [2- (2- (b-ethoxy-j-f luorojpyridyl) ethyl] 


-N' 


- [2- 


(5- 


cyano ) pyrazinyl ] thiourea 








N- [2- (2- (6-ethoxy-3-f luoro)pyridyl) ethyl] 


-N* 


-[2- 


(6- 


cyano ) pyrazinyl ] thiourea 








N-'[2- (2- {6-ethoxy-3-f luoro)pyridyl) ethyl] 


-N' 


-[ (3 


- (6- 


cyano) pyr idazinyl) ] thiourea 








[2- (2- {6-ethoxy-3-fluoro)pyridyl) ethyl] 


-N' 


-(2- 




[1,3, 4-thiadiazoyl] ) thiourea 








N- [2- (2- (6-ethoxy-3-f luoro)pyridyl) ethyl] 


-N' 


-(2- 




benzimidazolyl) thiourea 








N- [2- (2- (6-ethoxy-3-f luoro)pyridyl) ethyl] 


-N' 


-(2- 





imidazoly 1 ) thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N* - (2- 
thiazolyl ) thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N' - [2- (4- 



methyl ) thiazolyl ] thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N' - [2- (4, 5- 
dimethyl) thiazolyl] thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N* - [2- (4- 
cyano) tliiazolyl] thiourea 

N- [2- (5, 6-f luoro)pyridyl)ethyl] -N' - [2- (4- 
trif luoromethyl) thiazolyl] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N* - [2- (6- 
f luoro ) iDenzothiazolyl ] thiourea 

N-[2- (5, 6-fluoro)pyridyl)ethyl]-N' - [2- (6- 
chloro) pyrazinyl] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N' - [2- (4- (3- 
pyridyl) thiazolyl) ] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N* - {2-pyridyl) thiourea 

N- [2- (5, 6-f luoro) pyridyl) ethyl] -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- [2- (5, 6-f luoro) pyr idyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [2- (5, 6-f luoro) pyridyl) ethyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 

N- [2- (5, 6 -fluoro) pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 
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N- [2- (5, 6-fluoro)pyridyl)ethyl] -N' - [2- (6- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (5, 6-f luoro)pyridyl) ethyl] -N' - [2- (5- 
methyl ) pyr idy 1 ] thiourea 

5 N-[2-(5,6-fluoro)pyridyl)ethyl]-N'-[2-(6- 
trif luoromethyl ) pyridyl ] thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N' - [2- (5- 
trifluoromethyl ) pyridyl] thiourea 

T r» N-[2-(5,6-fluoro)pyridyl)ethyl]-N'-[2-{6- 
1 0 ethyl ) pyridyl ] thiourea 

N- [2- (5, 6-fluoro) pyridyl) ethyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- [2- (5, 6-fluoro) pyric^l) ethyl] -N" - [2- (5- 
chloro ) pyrazinyl ] thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N- - [2- (6- 
bromo) pyrazinyl ] thiourea 

N-[2- (5, 6-fluoro)pyridyl)ethyl] -N* -[2- (5- 
bromo) pyrazinyl] thiourea 

on ^ N-[2-{5,6-fluoro)pyridyl)ethyl]-N'-[{3-(6- 

bromo)pyridazinyl) ] thiourea 

N-(2-(5,6-fluoro)pyridyl)ethyl]-N'-[ {3-(6- 
chloro)pyridazinyl) ] thiourea 

N- [2- (5, 6-fluoro) pyridyl) ethyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

25 N- [2- (5, 6-fluoro ) pyridyl) ethyl ] -N' - [2- (5- 

cyano ) pyridyl ] thiourea 

N- [2- (5, 6-fluoro)pyridyl)ethyl] -N" - [2- (5- 
cyano)pyrazinyl] thiourea 

o n N-[2- (5, 6-fluoro)pyridyl)ethyl3-N'-[2- (6- 

J U cyano ) pyrazinyl ] thiourea 

N-[2-(5,6-fluoro)pyridyl)ethyl]-N'-[ (3- (6- 
cyano) pyridazinyl ) ] thiourea 

N-[2-(5,6-fluoro)pyridyl)ethyl]-N'- {2-rl,3.4- 
thladlazoyl] ) thiourea 

3 5 N-[2-(5,6-fluoro)pyridyl)ethyl]-N'-(2- 
benzimidazolyl) thiourea 

N- [2- (5, 6-f luoro)pyrio^l)ethyl] -N' - (2- 
imidazolyl ) thiourea 

Ad .K- (5,6 -difluoro) pyridyl) ethyl] -N'- (2- 

4U thiazolyl ) thiourea 

N- [ 2 - (2 - ( 5 , 6 -dif luoro ) pyridyl ) ethyl ] -N * - [ 2 - { 4 - 
methyl ) thiazolyl ] thiourea 

N- [ 2 - ( 2 - ( 5 , 6-dif luoro ) pyridyl ) ethyl ]-N'-[2-(4.5- 
dimethyl) thiazolyl] thiourea 
^5 N-[2-(2-{5, 6 -difluoro) pyridyl) ethyl ] -N' - [2- (4- 

cyano) thiazolyl] thiourea 
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N- [2- (2- (5, 6-aif luoro)pyriayl) ethyl J 


-N* 


- [2- 


(4- 


tri f luoromethy 1 ) thiazoly 1 ] thiourea 








N- [2 - (2 - ( 5 , 6-aif luoro) pyridyl ) ethyl j 


-N' 


- (2- 




benzothiazolyl ) thiourea 








N- [2- (2- (5 , 6-aif luoroipyridyl) ethyl ] 


-N' 


- [2- 


(6- 


f luoro ) benzothiazolyl ] thiourea 








N~ [2- (2- (5 , 6 -dif luoro) pyr idyl ) ethyl] 


-N' 


- [2- 


(6- 


chloro) pyrazinyl] thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N* 


- [2- 


(4- 


ethyl ) thiazolyl ] thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N* 


- [2- 


(4- (3- 


pyridyl ) thiazolyl ) ] thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl ) ethyl ] 


-N' 


- [2- 


(4- (3- 


nitrophenyl ) thiazolyl ) ] thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N' 


- (2- 




pyridyl ) thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N* 


- [2- 


(6- 


bromo ) pyridyl ] thiourea 








[2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N' 


- [2- 


(5- 


bromo ) pyridyl ] thiourea 








N--[2- (2- (5 , 6-dif luoro) pyridyl ) ethyl ] 


-N' 


~ [2- 


(6- 


chloro ) pyridyl ] thiourea 








N- [2- (2- (5, 6 -dif luoro) pyridyl) ethyl] 


-N* 


- [2- 


(5- 


chloro ) pyridyl ] thiourea 








N- [2- (2- (5, b^dif luoro) pyridyl) ethyl] 


-N* 


- [2- 


(6- 


methyl ) pyridyl ] thiourea 








N~ [ 2 - ( 2 - ( 5 , 6 -dif luoro ) pyridyl ) ethyl ] 


-N' 


- [2- 


(5- 


methyl ) pyridyl ] thiourea 








N- [2- (2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N' 


- [2- 


(6- 


trif luoromethy 1 ) pyridyl] thiourea 








N- [2- (2- (5, 6-dif luoro) pyridyl) ethyl] 


-N' 


- [2- 


(5- 


trif luoromethy 1 ) pyridyl] thiourea 








N- [2- (2- (5 , 6~dif luoro) pyridyl) ethyl] 


-N* 


-[2- 


(6- 


ethyl ) pyridyl ] thiourea 








N- [2- {2- (5 , 6-dif luoro) pyridyl) ethyl] 


-N' 


- [2- 


(5- 


ethyl ) pyridyl ] thiourea 








N- [2- (2- (5, 6-dif luoro) pyridyl) ethyl] 


-N* 


-[2- 


(5- 


chloro) pyrazinyl] thiourea 








N- [2- (2- (5, 6 -dif luoro) pyridyl) ethyl] 


-N' 


-[2- 


(6- 


bromo ) pyrazinyl ] thiourea 








N- [2- (2- (5, 6-dif luoro) pyridyl) ethyl] 


-N' 


-[2- 


(5- 


bromo ) pyrazinyl ] thiourea 








N- [ 2 - ( 2 - { 5 , 6 -di f luoro ) pyridyl ) ethyl ] 


-N* 


-[ (3 


-{6- 


bromo ) pyridazinyl ) ] thiourea 








N- [2- (2- (5, 6-dif luoro) pyridyi) ethyl] 


-N' 


~[ (3 


-(6- 


chloro ) pyridazinyl ) ] thiourea 
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N-[2-(2- (5, 6-difluoro)pyridyl)ethyl]-N'-[2-(6- 
cyano ) pyr idy 1 1 thiourea 

N- [2- (2- (5, 6-difluoro)pyridyl)ethyl] -N- - f 2- (5- 
cyano) pyr idyl ] thiourea 
5 N- [2- (2- (5, 6-dif luoro)pyridyl) ethyl] -N' - [2- (5- 

cyano ) pyrazinyl ] thiourea 

N-[2-(2- (5, 6-difluoro)pyridyl)ethyl]-N'-r2-(6- 
cyano ) pyrazinyl ] thiourea 

1 n ^"f2-(2-{5,6-difluoro)pyridyl)ethyl]-N'-r (3-(6- 

10 cyano)pyridazinyl)] thiourea it> 

^, . ^^"f2-(2- (5, 6-difluoro)pyridyl)ethyl]-N'-(2-ri 3 4 
thiadiazoyl] ) thiourea ' 

N- [2- (2- (5, 6-dif luoro)pyridyl) ethyl] -N' - (2- 
benzimidazolyl) thiourea 

N- [2- (2- (5, 6-difluoro)pyridyl)ethyl]-N' - (2- 
imidazolyl ) thiourea 

N~ (2- (2- (3 , 6-dif luoro)pyridyl) ethyl ] -N' - (2- 
thiazolyl ) thiourea 

2 0 ,«»KV, ?^rf^:<2"^^'^-<iifl"oro)pyridyl)ethyl]-N'-(2-(4- 
-iU methyl) thiazolyl] thiourea i 

^ • ^ u ~ J ? "J ? " ^ ^ ' 6 -dif luoro ) pyridy 1 ) ethyl )-N'-[2-(4,5- 
dimethyDthiazolyl] thiourea 

N- [2- (2- (3 , 6 -difluoro) pyr idyl) ethyl ] -N' - (2- 
benzothiazolyl) thiourea 

N-[2-{2-(3,6-difluoro)pyridyl)ethyl]-N'-[2- (6- 
fluoro) benzothiazolyl ] thiourea 

N-[2- (2- (3 , 6-difluoro)pyridyl)ethyl] -N- - [2- (6- 
chloro) pyrazinyl] thiourea 

•an . ^~*^ifluoro)pyridyl)ethyl]-N'-r2- f4- f-i- 

3 0 pyridyDthiazolyl)] thiourea (4 (3 

^r^2",^?"J^' ^-<^ifluoro)pyridyl)ethyl]-N'-[2- (4-(3- 
nltrophenyl)thia2olyl) ] thiourea V-i IJ 

.a^rPj /^"^-^'^"^^^^^^o^o^Py^iclyl) ethyl ] -N- - (2- 
Pyndyl ) thiourea 

k™ f"^2:i2-(3,6-difluoro)pyridyl)ethyl]-N'-[2-(6- 
bromo)pyridyl] thiourea i lo 

1 ^7^2" /i" < ^ '6 -difluoro ) pyridy 1 ) ethyl ] -N • - [ 2 - ( 6 - 
chloro ) pyridyl ] thiourea 

40 n,o^>, !^r'^"/i",^?'^:^^^l^°^o>Pyi"idyl)ethyl)-N'-[2-(6- 

4U methyl) pyridyl] thiourea 

N-[2- (2- (3, 6-dif luoro) pyridyl) ethyl ] -N' - [2- (5- 
methyl) pyridyl] thiourea y J 

N- [2- (2- (3 , 6-dif luoro) pyridyl) ethyl] -N' - [2- (6- 
tri f luoromethy 1 ) pyridyl ] thiourea 

^ .^,N"f2-(2-{3,6-difluoro)pyridyl)ethyl]-N'-f2-{5- 
trifluoromethyl ) pyridyl] thiourea 
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N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [2- (6- 
ethyl ) pyr idy 1 ] thiourea 

N- [2- (2- (3 , 6-dif luoro)pyridyl)ethyl] -N' - [2- (5- 
ethy 1 ) pyr idyl ] thiourea 
5 N- [2- (2- (3 , 6-difluoro) pyr idyl) ethyl] -N' - [2- (6- 

bromo) pyrazinyl ] thiourea 

N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [ (3- (6- 
bromo) pyr idazinyl) ] thiourea 

N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [2- (6- 

1 0 cyano ) pyr idyl ] thiourea 

N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N-[2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [2- (5- 
cyano) pyrazinyl] thiourea 
15 N-[2-(2-(3, 6-difluoro)pyridyl) ethyl] -N' - [2- (6- 

cyano ) pyrazinyl ] thiourea 

N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - [ {3- {6- 
cyano ) pyr idazinyl ) ] thiourea 

N-[2-(2-{3, 6-difluoro)pyridyl) ethyl] -N' - (2- [1, 3 , 4- 

2 0 thiadiazoyl ] ) thiourea 

N- [2- (2- (3 , 6-difluoro)pyridyl) ethyl] -N' - (2- 
benzimidazolyl) thiourea 

N- [2 - (2- (3 , 6-dif luoro)pyridyl) ethyl] -N' - (2- 
imidazoly 1 ) thiourea 

2 5 N- [2- (2- (5, 6-dichloro)pyridyl)ethyl] -N' - (2- 

thiazolyl ) thiourea 

N- [ 2 - ( 2 - ( 5 , 6 -dichloro ) pyridy 1 ) ethyl ] -N ' - [ 2 - ( 4 - 
methyl ) thiazoly 1 ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridy 1) ethyl] -N' - [2- (4, 5- 

3 0 dimethyl ) thiazoly 1 ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridy 1) ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyr idyl) ethyl] -N* - [2- (4- 
trifluoromethyl) thiazolyl] thiourea 

3 5 N-.[2- (2- (5, 6 -dichloro) pyridy 1) ethyl] -N' - (2- 

benzothiazolyl) thiourea 

N- [2- (2- (5, 6 -dichloro) pyr idyl) ethyl] -N* - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyr idyl) ethyl] -N' - [2- (6- 

4 0 chloro) pyrazinyl] thiourea 

[2- (2- (5 , 6 -dichloro )pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2 - (5 , 6 - dichloro) pyr idy l)ethyl]"-N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 
4 5 N-[2- (2- (5,6-dichloro)pyridyl)ethyl] -N' -[2- (4-{3- 

nitrophenyl ) thiazolyl ) ] thiourea 



-83- 



N- [2- (2- (5, 6-dichloro)pyridyl)ethyl] -N'- (2- 
pyr idyl ) thiourea 

N- (2- (2- (5, 6-dichloro)pyridyl)ethyl] - [2- (6- 
bromo)pyridyl] thiourea 

N- [ 2 - ( 2 - ( 5 . 6 -dichloro ) pyridy 1 ) ethyl ] -N • - [ 2 - ( 5 - 
bromo ) pyr idyl ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridy 1) ethyl ] -N' - [2- (6- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridy 1) ethyl ] -N* - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2- (5, 6-dichloro ) pyridy 1) ethyl] -N* - [2- (6- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (2- (5 , 6-dichloro) pyridy 1) ethyl] -N' - [2- (5- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (2- (5 , 6-dichloro) pyridyl) ethyl] -N' - [2- (6- 
trx f luoromethy 1 ) pyridyl ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridyl) ethyl ] -N' - [2- (5- 
trxf luoromethyl ) pyridyl ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- [2- (2- (5 , 6-dichloro) pyridyl) ethyl] -N' - [2- (5- 
ethy 1 ) pyridyl ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridyl) ethyl] -N' -[2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N' - [2- (6- 
bromo)pyra2inyl] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridyl) ethyl] -N' -[2- (5- 
bromo ) pyraziny 1 ] thiourea 

N- [2- (2- (5, 6 -dichloro) pyridyl) ethyl] -N' - [ (3- (6- 
bromo)pyrida2inyl) ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N' - [ (3- (6- 
chloro)pyrida2inyl) ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N* - [2- (6- 
cyano) pyridyl] thiourea 

N- [2- (2- (5 , 6-dichloro) pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N' - [2- (5- 
cyano)pyrazinyl] thiourea 

N-[2- (2- (5, 6-dichloro)pyridyl)ethyl]-N'-[2- {6- 
cyano ) pyraziny 1] thiourea 

N-[2- (2- (5, 6 -dichloro) pyridyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

N- [2- (2- (5 , 6 -dichloro) pyridyl) ethyl] -N' - (2- [1, 3 
thiadiazoyl] ) thiourea 

N-[2-(2-(5,6 - dichloro ) pyric^l ) ethyl ] -N • - ( 2 - 
benzimidazolyl ) thiourea 
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N- [2- (2- (5 , 6-dichloro)pyridyl) ethyl] 


-N ' - 


(2- 




iniidazolyl ) thiourea 








[2- (2- (3 , 6-dichloro) Dvridvl) ethvll 


-N ' - 


(2- 




thiazolvl ) thiourea 








N-[2- (2- (3 , 6-dichloro) Dvridvl) ethvll 


-N * - 


r 2- 


f 4- 


methvl ) thiazolvl 1 thiourea 








N- [2- (2- (3 , 6-dichloro) pvridvl) ethvll 


-N ' - 


[2- 




dimethyl ) thiazolyl ] thiourea 








N- [2- (2- (3 , 6-dichloro) pyridvl) ethvll 


-N ' - 


[2- 


(4- 


cvano) thiazolvl! thiourea 








N- [2- (2- (3 . 6-dichloro) ovridvl) ethvll 


-N * - 


[2- 


( 4- 


trif luoromethvl ) thiazolvl 1 thiourea 








N- [2 - (2 - (3 6-dichloro)t5vridvl) ethvl 1 


IN 






benzothiazolvl ) thiourea 








N- [2 - (2 - (3 6-dichloro ) ovridvl ) ethvl 1 


IN 


r 7 - 


^ fi- 

\ o 


f luoro) henzothia^olvl 1 thinuTpa 








N- r 2 - (2 - (3 6-dichloro ) ovridvl ) «ai-hvl 1 


IN 


r s> - 


V o 


chloro ) ovraz invl 1 t"hioiiT"pa 








N- r2- (2 - (3 6-dichloro) nvridvl ^ pthvl 1 


IN 




f 4- 


ethvl ) thiazolvl 1 t"hi nnypA 








N- r 2 - ( 2- ( 3 . 6-dichloro) nvridvl ) ethvl 1 


IN 


r 




ovridvl ) tihia2ol\/l ) It'himiTpa 

cr J ^ jr ' ^ A d ^ w -X, J' ^ / J u>xxu.wUiX.ccL 








N- [2 - (2 - (3 6-dichloro) ovridvl ) pthvl 1 


IN 






nitroohenvl ) thiazolvl) 1 rhiniiTpa 

XXa^ V^^i^AX^XXjr ^ y WXX^ d ^ W ^ ' J ^^^•^ ^ vX^ wCL 








j^- [2 - (2- (3 , 6-dichloro) ovridvl ) ethvll 


XN 


(2- 




Dvr idvl ) thiourea 

J ' \m Jt^^^mm Simp 








[2- (2 - (3 . 6-dichloro) ovridvl) ethvll 


XN 




( 6- 

V D 


bromo ) ovridvl 1 thiourea 








N- [ 2 - ( 2 - ( 3 . 6-dichloro ) ovridvl ) ethvl 1 


XN 


[2- 


( S- 

\ "J 


bromo ) pyr idyl ] thiourea 








N- [2- (2- (3 , 6-dichloro) ovridvl) ethvll 


-N ' - 


[2- 




chloro ) ovridvl 1 thiourea 








N- r 2 - ( 2 - ( 3 . 6-dichloro ) ovridvl ) ethvl 1 


XN 
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chloro ) ovridvl 1 thioiiT'ea 








N- r2- (2- (3 6-dichloro) ovridvl ) ethvl 1 


IN 






methvl ) ovridvl 1 thiourea 








N- [2 - (2- (3 , 6-dichloro) pyridyl) ethyl] 


-N' - 


[2- 


(5- 


methyl ) pyridyl ] thiourea 








N-[2- (2- (3 , 6-dichloro) pyridyl) ethyl] 


-N' - 


[2- 


(6- 


trifluoromethyl ) pyridyl] thiourea 








N- [2- (2- (3 , 6-dichloro) pyridyl) ethyl] 


-N' - 


[2- 


(5- 


trifluoromethyl ) pyridyl] thiourea 








N- [ 2 - ( 2 - ( 3 , 6 -dichloro ) pyridyl ) ethyl ] 


-N' - 


[2- 


(6- 


ethyl ) pyridyl ] thiourea 








N- [ 2 - ( 2 - ( 3 , 6-dichloro ) pyridyl ) ethyl ] 


-N' - 


[2- 


(5- 


ethyl ) pyr idyl ] thiourea 
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N- [2- (2- (3 , 6-dichloro)pyric3yl)ethyl] -N' - [2 - (5- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N' - [2- (6- 
bromo)pyrazinyl] thiourea 
5 N- [2- (2- (3 , 6 -dichloro)pyr idyl) ethyl] -N' - [2 - (5- 

bromo) pyrazinyl ] thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl)ethyl] -N' - [ (3- (6- 
bromo ) pyridaziny 1 ) ] thiourea 

, ^ ^ N-[2-{2-{3,6-dichloro)pyridyl)ethyl]-N'-[ (3-(6- 

i U chloro ) pyridazinyl ) ] thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N* - [2- (6- 
cyano ) pyr idy 1 ] thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N' - [2- (5- 
cyano ) pyr idyl ] thiourea 
^ ^ N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N' - [2 - (5- 

cyano ) pyraziny 1 ] thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl)ethyl] -N* - [2- (6- 
cyano ) pyraziny 1 ] thiourea 
^ ^ N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N' - [ (3- (6- 

-^U cyano) pyridazinyl) ) thiourea 

N-t2-(2-{3, 6-dichloro)pyridyl)ethyl] -N' - (2- [1,3 , 4- 
thiadiazoyl] ) thiourea 

N- [2- (2- (3 , 6-dichloro)pyridyl) ethyl] -N' - (2- 
benzimidazolyl ) thiourea 

N-[2-(2-(3, 6 -di chloro ) pyridy 1 ) ethyl ] -N ' - ( 2 - 
imidazoly 1 ) thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N' - (2- 
thiazolyl) thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N ' - [2- (4- 
i U methyl ) thiazoly 1 ] thiourea 

N- [2~ (cis-2-pyridyl) cryclopropyl] -N' - [2-'(4, 5- 
dimethy 1 ) thiazolyl ] thiourea 

N- [2 - (cis-2-pyridyl)cyclopropyl]-N*- (2- 
benzothiazolyl ) thiourea 
^ ^ N-'[2- {cis-2-pyridyl) cyclopropyl] -N' - [2- (6- 

f luoro ) benzothiazolyl ] thiourea 

N- [ 2 - { cis -2 -pyr idy 1 ) cyclopropyl ] -N • - [ 2 - ( 6 - 
chloro ) pyraziny 1 ] thiourea 

. ^ [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (4- (3- 

4 0 pyridyl ) thiazolyl ) ] thiourea 

N-[2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2 - ( cis -2 -pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyridyl ] thiourea 
^ ^ N~ [ 2 - ( cis -2 -pyr idy 1 ) cyclopropyl ] -N ' - [ 2 - ( 6 - 

chloro ) pyridyl ] thiourea 



M 



N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (6- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N* - [2- (6- 
trif luoromethyl ) pyridyl] thiourea 

N- [2- {cis-2-pyridyl) cyclopropyl] -N* - [2- (6- 
ethy 1 ) pyridyl ] thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyraziny 1 ] thiourea 

N-[2- ( cis- 2 -pyridyl) cyclopropyl] -N' -[ (3- (6- 
bronio)pyrida2inyl) ] thiourea 

N- [2- ( cis -2 -pyridyl) cyclopropyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- ( cis -2 -pyridyl) cyclopropyl] -N* - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' - [2- (5- 
cyano ) pyraziny 1 ] thiourea 

N- [2 - (cis -2 -pyridyl) cyclopropyl] -N' - [2- (.6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [ (3- (6- 
cyano ) pyridazinyl ) ] thiourea 

[2- ( cis -2 -pyridyl) cyclopropyl] -N' - {2- [1,3, 4- 
thiadiazoyl] ) thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' - (2- 
benzimidazolyl ) thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N* - (2- 
iInidazolyl) thiourea 

N- [2- (cis-2- {6-fluoro) pyridyl) cyclopropyl] -N' - (2- 
thiazolyl ) thiourea 

N- [2- {cis-2- (6-fluoro) pyridyl) cyclopropyl] -N' - [2- (4- 
methyl) thiazolyl] thiourea 

N- [2- (cis-2- ( 6-fluoro) pyridyl) cyclopropyl] -N' - [2- (4, 5- 
dimethy 1 ) thiazolyl ] thiourea 

N- [2- (cis-2- (6-fluoro) pyridyl) cyclopropyl] - (2- 
benzothiazolyl) thiourea 

N- [2- (cis-2- (6-fluoro) pyridyl) cyclopropyl] -N* -[2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (cis-2- (6-fluoro) pyridyl) cyclopropyl] -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-fluoro) pyridyl) cyclopropyl] -N* - [2- (4- 
( 3 -pyridyl ) thiazolyl ) ] thiourea 

N- [2- (cis-2- (6-fluoro) pyridyl) cyclopropyl] -N' - [2- (4- 
( 3 -nitrbpheny 1 ) thiazolyl ) ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl ] -N' -[2- (6- 
bromo ) pyridyl ] thiourea 

N- [2- (cis-2- (6-fluoro ) pyridyl) cyclopropyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 
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N- [2- (cis-2- (6-f luoro)pyr idyl) eye lopropyl] -N* - [2- (6- 
methyl ) pyridyl ] thiourea 

N- [2- (eis-2- ( 6- fluoro) pyridyl ) cyclopropyl] -N* - [2- (6- 
trif luoromethyl ) pyridyl ] thiourea 

N- [2- (eis-2- (6-f luoro)pyridyl) eyclopropyl] -N' - [2- (5- 
trif luoromethyl ) pyridyl ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl ) cyelopropyl] -N' - [2- (6- 
ethy 1 ) pyridyl ] thiourea 

N- [2- (cis-2- {6-f luoro) pyridyl )cyelopropyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- [2- {cis-2- {6-f luoro) pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (cis-2- { 6- fluoro) pyridyl) eyclopropyl ] -N' - [ (3- (6- 
bromo ) pyr idaziny 1 ) ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) eyclopropyl ] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- (eis-2- (6-f luoro) pyridyl) eyclopropyl] -N' - [2- (5- 
eyano ) pyridyl ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2- (5- 
cyano ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-f luoro ) pyridyl) cyclopropyl] -N' - [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) eyclopropyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) eyclopropyl] -N* - (2- 
[1.3, 4-thiadiazoyl] ) thiourea 

N-.t2- (cis-2 - (6-f luoro) pyridyl) eyclopropyl] -N' - (2- 
benzimidazolyl) thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - (2- 
imidazoly 1 ) thiourea 

N- [2- (cis-2- ( 6 -chloro) pyr idyl) eyclopropyl] -N' - (2- 
thiazoly 1 ) thiourea 

N- [2- (cis-2- (6 -chloro) pyridyl) eyclopropyl] -N* - [2- (4- 
methyl ) thiazoly 1 ] thiourea 

N- [2- (cis-2- (6 -chloro) pyridyl) cyclopropyl] -N* - [2- (4,5- 
dimethy 1 ) thiazolyl ] thiourea 

N- [2- (cis-2- ( 6 -chloro) pyridyl) eyclopropyl ] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (cis-2- (6 -chloro) pyridyl) cyclopropyl] -N* - [2- (4- 
0 trif luoromethyl ) thiazolyl ] thiourea 

N- [2- (eis-2- (6 -chloro) pyridyl) cyclopropyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (cis-2- ( 6 -chloro) pyridyl) eyclopropyl ] -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 
5 N- [2- (cis-2- ( 6 -chloro) pyridyl) eyclopropyl] -N' - [2- (6- 

chloro) pyrazinyl] thiourea 
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N- [2- {cis-2- (6-chloro)pyridyl) cyclopropyl] -N' - [ (3- (6- 
cyano)pyrida2inyl) ] thiourea 

N- [2- (cis-2- (6-chloro) pyridyl) cyclopropyl] -N' - (2- 
[1,3, 4-thiadia2oyl] ) thiourea 
5 N- (2- (cis-2- (6-chloro) pyridyl) cyclopropyl] -N' - (2- 

benzimidazolyl ) thiourea 

N- [2- {cis-2- (6-chloro) pyridyl) cyclopropyl] -N' - (2- 
imidazolyl) thiourea 

, ^ N- [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - (2- 

i U thiazolyl ) thiourea 

N- [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' ~ [2- (4- 
methyl ) thiazolyl ] thiourea 

N- [2- {cis-2- {6-methoxy ) pyridyl) cyclopropyl] -N* - [2- 
(4, 5-dimethyl) thiazolyl] thiourea 
^ ^ N- [2- (cis-2- {6-methoxy) pyridyl) cyclopropyl] -N' - (2- 

• benzothiazolyl) thiourea 

N- [2- (cis-2- {6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N-[2- (cis-2- {6-methoxy ) pyridyl) cyclopropyl ] -N' - [2- (6- 
^ u chloro ) pyraziny 1 ] thiourea 

N- [2- {cis-2- ( 6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (4- 
(3 -pyridyl ) thiazolyl ) ] thiourea 

N- [2- (cis-2- (6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (4- 
(3 -nitropheny 1 ) thiazolyl ) ] thiourea 
2^ N- [2- (cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - (2- 

pyridyl ) thiourea 

N- [2- (cis-2- (6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyridyl ] thiourea 

N- [2- (cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - [2- (6- 
J U chloro ) pyridyl ] thiourea 

N- [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - [2- (6- 
methy 1 ) pyridyl ] thiourea 

N- [2- (cis-2- (6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

^ ^ [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - [2- (6- 

trifluoromethyl) pyridyl] thiourea 

N- [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - [2- (5- 
trifluoromethyl) pyridyl] thiourea 

N- [2- (cis-2- {6-methoxy) pyridyl) cyclopropyl] -N' - [2- (6- 
4 0 ethyl) pyridyl] thiourea 

N- [2- {cis-2- (6-methoxy) pyridyl) cyclopropyl] -N' - [2- (5- 
ethyl ) pyridyl ] thiourea 

N- [2- (cis-2- {6-methoxy ) pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-methoxy ) pyridyl) cyclopropyl ] -N* - [ (3- (6- 
bromo)pyridazinyl) ] thiourea 



wo 93/03022 



PCr/SE92/00S33 



-90- 



1 0 



15 



20 



25 



30 



35 



40 



45 



N- [2- (cis-2- (6-methoxy )pyridyl) cyclopropyl] -N' - [2- (6- 
cyano ) pyr idyl ] thiourea 

[2- {cis-2- (6-methoxy) pyr idyl) cyclopropyl] -N' - [2- (5- 
cyano ) pyr idyl ] thiourea 

N-.[2- (cis-2- (6-methoxy ) pyr idyl) cyclopropyl] -N' - [2- (S'- 
cyanojpyrazinyl] thiourea 

N- [2- (cis-2- (6-methoxy )pyridyl) cyclopropyl] -N* - [2 - (6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (cis-2- { 6 -methoxy)pyridyl) cyclopropyl] -N* - [ (3 - (6- 
cyano)pyridazinyl) ] thiourea 

N- [2- (cis-2- (6-methoxy )pyridyl) cyclopropyl] -N* - (2- 
[1,3, 4-thiadia2oyl] ) thiourea 

N- [2- (cis-2- (6-methoxy ) pyr idyl) cyclopropyl] -N' - {2- 
benzimidazolyl) thiourea 

N- [2- (cis-2- ( 6 -methoxy)pyridyl) cyclopropyl] -N' - (2- 
imidazolyl) thiourea 

N- [2- (cis-2- ( 6 -ethoxy)pyridyl) cyclopropyl] -N' - (2- 
thiazolyl ) thiourea 

N- [2- (cis-2 - ( 6 -ethoxy)pyridyl) cyclopropyl] -N* - [2- (4- 
methyl ) thiazoly 1 ] thiourea 

N- [2- (cis-2 - { 6 -ethoxy)pyridyl) cyclopropyl] -N' - [2 - (4, 5- 
dimethyl) thiazolyl] thiourea 

N- (2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - [2- (6- 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (cis-2- ( 6 -ethoxy)pyridyl) cyclopropyl] -N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (cis-2- ( 6 -ethoxy)pyridyl) cyclopropyl] -N' - [2- (4- 
(3 -pyr idyl) thiazolyl) ] thiourea 

N- [2- (cis-2- {6-ethoxy)pyridyl) cyclopropyl] -N* - [2 - (4- 
( 3 -nitropheny 1 ) thiazolyl ) ] thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - (2- 
pyridyl) thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - [2- (6- 
bromo ) pyr idyl ] thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N* - [2 - (6- 
chloro ) pyr idyl ] thiourea 

N- [2- (cis-2- ( 6-ethoxy)pyridyl) cyclopropyl ] -N' - [2- (6- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (cis-2- ( 6- ethoxy) pyr idyl) cyclopropyl] -N* - [2- (5- 
methy 1 ) pyridy 1 ] thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N* - [2- (6- 
trifluoromethyl ) pyridy 1] thiourea 

N- [2- (cis-2- ( 6-ethoxy) pyridy 1) cyclopropyl] -N' - [2- (5- 
trif luoromethyl ) pyridyl] thiourea 
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N- [2- (cis-2- (6-ethoxy)pyridyl)cyclopropyl] -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- [2- (cis-2- ( 6 -ethoxy) pyridyl ) cyclopropy 11 -N' - f 2- f 5- 
ethyl ) pyridyl ) thiourea 

5 N- [2- (cis-2- (6-ethoxy)pyridyl)cyclopropyl1 -N' - r2- f 6- 

bromo ) pyraziny 1 ] thiourea 

N-f2-(cis-2-(6- e t hoxy ) pyr idy 1 ) cy c lopropy l]-N'-r{3-{6- 
bromo)pyridazinyl) ] thiourea 

, ri ^~ <^is-2- (6-ethoxy)pyridyl)cyclopropyl] -N" - [2- (6- 

cyano) pyridyl] thiourea 

N- [2- (cis-2- (6-ethoxy) pyridyl )cyclopropyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (cis-2- { 6-ethoxy) pyridyl ) cyclopropyl] -N' - [2- (5- 
cyano ) pyraziny 1 ] thiourea 

^ ^ t2- {cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - [2- (6- 

cyano ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N' - [ (3- (6- 
cyano) pyridazinyl) ] thiourea 

on r, ^"f 2; ^"=^2-2- {6-ethoxy)pyridyl) cyclopropyl] -N'- (2- 

-^u il' 3 , 4-thiadiazoyl] ) thiourea 

N- [2- (cis-2- ( 6-ethoxy) pyridyl) cyclopropyl] -N' - (2- 
, benzimidazolyl) thiourea 

N- [2- (cis-2- (6-ethoxy)pyridyl) cyclopropyl] -N- - (2- 
imidazolyl) thiourea 

N-[2-(2-[1.3-pyrimidyl] ) ethyl] -N' - (2- 
thiazolyl) thiourea 

N- [2- (2- [1, 3-pyrimidyl] ) ethyl] -N' - [2- (4- 
methyl) thiazolyl] thiourea 

Q« ^. N- [2- (2- [1, 3-pyrimidyl] )ethyl]-N'- [2- (4,5- 

J U dimethyl ) thiazolyl ] thiourea 

N- [2- (2- [1, 3-pyrimi(iyl] )ethyl] -N' -[2- (4- 
cyano ) thiazolyl ] thiourea 

N-[2-(2-[l, 3-pyrimidyl] ) ethyl] -N' - [2- (4- 
- trifluoromethyl) thiazolyl] thiourea 

^ N-t2-(2-[l,3-pyrimidyl])ethyl]-N'-{2- 
benzothiazolyl) thiourea 

N- [2- (2- [1, 3-pyrimidyl] ) ethyl] -N- -[2- (6- 
f luoro ) benzothiazolyl ] thiourea 

.f. N-[2-(2-[l,3-pyrimidyl])ethyl]-N'-[2-{6- 
^ U chloro ) pyrazinyl ] thiourea 

N- [2- (2- [1, 3-pyrimidyl] ) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- [1, 3-pyrimidyl] ) ethyl] -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N-[2-(2-[l,3-pyrimidyl] )ethyl]-N■-[2-(4-(3- 
nitrophenyl) thiazolyl ) ] thiourea 
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N- [2- (2- [1, 3-pyrimidyl] ) ethyl] -N* - (2- 
imidazolyl) thiourea 

N- [2- (2-pyra2inyl]ethyl] -N* - (2-thia2olyl) thiourea 

N- [2- (2-pyra2inyl] ethyl] -N' - [2- (4- 
5 methyl ) thiazoly 1 ] thiourea 

N- [2- (2-pyrazinyl]ethyl] -N' - [2- (4 , 5- 
dimethy 1 ) thiazolyl ] thiourea 

N- [2- {2-pyrazinyl]ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 
1 0 N-[2- (2-pyrazinyl] ethyl] -N* -[2- (4- 

trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N* - (2-ben20thia2olyl) thiourea 

N- [2- (2-pyrazinyl]ethyl] -N' - [2- (6- 
f luoro ) benzothiazoly 1 ] thiourea 

1 5 N- [2- (2-pyrazinyl]ethyl] -N* - [2- (6- 

chloro ) pyraziny 1 ] thiourea 

N- [2- (2-pyra2inyl]ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N'-[2-(4-(3- 

2 0 pyridyl ) thiazolyl ) ] thiourea 

N- [2- ( 2 -pyraziny 1] ethyl] -N' - [2- (4- (3- 
nitrophenyl) thiazolyl) ] thiourea 

N- [2- ( 2 -pyraziny 1] ethyl] -N' - (2 -pyridyl) thiourea 
N- [2- ( 2 -pyraziny 1] ethyl] -N' -[2- (6- 

2 5 bromo ) pyridyl ] thiourea 

N- [2- {2-pyrazinyl] ethyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [2- ( 2 -pyraziny 1] ethyl ] -N' - [2- (6- 
chloro) pyridyl] thiourea 

3 0 N- [2- (2-pyrazinyl] ethyl] -N' - [2 - (5- 

chloro ) pyridyl ] thiourea 

N- [2- {2-pyrazinyl] ethyl] -N' - [2- (6- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - [2- (5- 

3 5 methyl) pyridyl] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - [2- (6- 
tri f luoromethyl ) pyridyl ] thiourea 

N- [2- (.2-pyrazinyl] ethyl] -N' - [2- (5- 
trif luoromethyl ) pyridyl] thiourea 
40 N- [2- {2-pyrazinyl] ethyl] -N' - [2- (6- 

ethy 1 ) pyridyl ] thiourea 

N-''[2- {2-pyrazinyl] ethyl] -N' - [2- (5- 
ethy 1 ) pyridyl ] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - [2- (5- 

4 5 chloro ) pyraziny 1 ) thiourea 
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N- [2- (2-pyrazinyl] ethyl] -N' - [2- (6- 
bromo)pyra2inyl] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - [2- (5- 
bromo)pyrazinyl] thiourea 
5 N- [2- (2-pyrazinyl] ethyl] -N' - [ (3- (6- 

bromo)pyridazinyl) ] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- [2- (2-pyra2inyl] ethyl] -N' - [2- (6- 

1 0 cyano ) pyr idy 1 ] thiourea 

N- [2- (2-pyra2inyl] ethyl] -N' - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N- [2- ( 2-pyrazinyl] ethyl ] -N' - [2- (5- 
cyano)pyrazinyl] thiourea 
15 N- [2- (2-pyrazinyl] ethyl] -N' - [2- (6- 

cyano)pyrazinyl] thiourea 

N- [2- (2-pyrazinyl] ethyl] -N* - [ (3- (6- 
cyano)pyrida2inyl) ] thiourea 
^ ^ N- [2- (2-pyra2inyl] ethyl] -N' - (2- [1,3,4- 

^ U thiadiazoy 1 ] ) thiourea 

N- [2- (2-pyrazinyl] ethyl] -N' - (2-benzimida2olyl ) thiourea 
N- [2- ( 2-pyrazinyl] ethyl ] -N' - (2 -imidazolyl ) thiourea 
N- [ 2 - ( 3 -pyridaziny 1 ) ethyl ] ~N • - (2 -thiazoly 1 ) thiourea 
N- [2- (3-pyridazinyl) ethyl] -N' - [2- (4- 

2 5 methyl) thiazolyl] thiourea 

N- [2- ( 3 -pyridaziny 1) ethyl] -N' - [2- (4,5- 
dimethyl) thiazolyl] thiourea 

N- [2- ( 3 -pyridaziny 1) ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

3 0 N- [2- (3-pyridazinyl) ethyl] -N' - [2- (4- 

trifluoromethyl) thiazolyl] thiourea 

N- [2- (3-pyrida2inyl)ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (5- 

3 5 fluoro)ben2othiazolyl] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' -[2- (6- 
chloro ) pyraziny 1 ] thiourea 

N-[2- (3-pyridazinyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

4 0 N- [2 - (3-pyridazinyl) ethyl] -N' - [2- (4- (3- 

pyr idyl ) thiazolyl ) ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea. 
. . [2- ( 3 -pyridaziny 1) ethyl] -N' - (2-pyridyl) thiourea 

N- [2 - (3-pyridazinyl) ethyl] -N' - [2- (6- 
bromo ) pyridyl ] thiourea 
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N- [2- O-pyridazinyl) ethyl] -N' - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (6- 
chloro ) pyridy 1 ] thiourea 
5 N- (2- (3-pyridazinyl) ethyl] -N' - [2- (5- 

chloro) pyr idyl] thiourea 

N- [2- {3-pyridazinyl) ethyl] -N' -[2- (6- 
methy 1 ) pyr idyl ] thiourea 

- ^ N- [2- (3-pyridazinyl) ethyl] -N' - [2- (5- 

i U methyl ) pyridy 1 ] thiourea 

N- [2 - (3-pyridazinyl) ethyl] -N' - [2- {6- 
tri f luoromethy 1 ) pyridyl ] thiourea 

N- [2- (3-pyridazinyl)ethyl] -N' - [2- (5- 
tri f luoromethy 1 ) pyr idy 1 ] thiourea 

1 ^ N- [2- (3-pyridazinyl) ethyl] -N'- [2- (6- 

ethy 1 ) pyridyl ] thiourea 

N- [2- (3-pyridazinyl)ethyl]-N'-[2- (5- 
ethy 1 ) pyridyl ) thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (5- 
^ U chloro ) pyraziny 1 ] thiourea 

N-[2- (3-pyridazinyl)ethyl]-N*-[2- (6- 
bromo)pyrazinyl] thiourea 

N-T2- (3-pyridazinyl)ethyl]-N'-[2- (5- 
bromo ) pyraziny 1 ] thiourea 

2 5 N- [2- (3-pyridazinyl) ethyl] -N' - [ (3 - (6- 

bromo) pyr idazinyl) ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N* - [ (3- (6- 

chloro )pyridazinyl) ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (6- 
o U cyano ) pyridyl ] thiourea 

N-[2- ( 3-pyridazinyl) ethyl ]--N'- [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [2- (5- 
cyano ) pyraziny 1] thiourea 
^ 5 N- [2- (3-pyridazinyl) ethyl] -N' - [2- (6- 

cyano ) pyr az iny 1 ] thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - [ (3- (6- 
cyano)pyridazinyl) ) thiourea 

. ^ N- [2- (3-pyridazinyl) ethyl] -N'- (2- [1,3,4- 

4 U thiadiazoy 1 ] ) thiourea 

N- [ 2 - ( 3 -pyr idaz iny 1 ) ethyl ] -N • - ( 2 - 
benzimidazolyl ) thiourea 

N- [2- (3-pyridazinyl) ethyl] -N' - (2-imidazolyl ) thiourea 
. ^ ^ . f2 - (2, 6-dif luoro-3-methoxyphenyl)ethyl] -N' - (2- 

4 D thiazoly 1 ) thiourea 
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N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
methyl ) thiazoly 1 ] thiourea 

[2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
dimethyl) thiazolyl] thiourea 
5 N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 

cyano) thiazolyl] thiourea 

N-.[2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
10 benzothiazolyl) thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
f luoro ) benzothiazolyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
chloro ) pyraziny 1 ] thiourea 
15 N- [2- (2 , 6-dif luoro -3 -me thoxyphenyl) ethyl 

ethyl ) thiazolyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
pyridyl ) thiazolyl ) ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
2 0 nitropheny 1 ) thiazolyl ) ] thiourea . 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
pyridyl ) thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
bromo) pyridyl] thiourea 

2 5 N- [2- (2 , 6-difluoro-3-methoxyphenyl) ethyl 

chloro ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl ) ethyl 
chloro ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 

3 0 methyl ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl ) ethyl 
methyl ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
trif luoromethyl ) pyridyl] thiourea 

3 5 N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 

trif luoromethyl) pyridyl] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl ) ethyl 

ethyl ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro-3-methoxyphenyl) ethyl 

4 0 ethyl ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl 
chloro ) pyraz iny 1 ] thiourea 

N- [2- (2 , 6 -difluoro- 3 -me thoxyphenyl) ethyl 
bromo )pyraz iny 1] thiourea 
4 5 N- [2- (2, 6-dif luoro-3-iTiethoxyphenyl) ethyl 

bromo )pyraz iny 1] thiourea 



-N ' 


- [2- 


(4- 


-N' 


- [2- 


(4,5- 


-N • 


- [2- 


(4- 


-N ' 


- [2- 


(4- 


-N' 


- (2- 




-N ' 


- [2- 


(6- 


-N' 


- [2- 


(6- 


-N' 


- [2- 


(4- 


-N ' 


- [2- 


(4- (3- 


-N ' 


- [2- 


{4- (3- 


-N ' 


- (2- 




~N ' 


- f 2- 


(6- 


-N ' 


- r2- 


(6- 


-N ' 


- [2- 


(5- 


-N ' 


- [2- 


(6- 


-N • 


- [2- 


(5- 


-N' 


- [2- 


(6- 


-N' 


- [2- 


(5- 


-N* 


-[2- 


(6- 


-N* 


-[2- 


(5- 


-N' 


-[2- 


(5- 


-N* 


-[2- 


(6- 


-N* 


-[2- 


(5- 
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N- [2- (2 , 6-difluoro-3-methoxyphenyl) ethyl] -N* - [2- (3- f 6- 
bromo]pyridazinyl) ] thiourea 

N- [2- (2, 6-difluoro-3-methoxyphenyl) ethyl] -N'>[2-(3-[6- 
chloro]pyridazinyl) ] thiourea 
5 N- [2- (2, 6-difluoro-3-methoxyphenyl) ethyl] -N' - [2- (6- 

cyano ) pyr idy 1 ] thiourea 

N~ [2- (2 , 6-difluoro-3-methoxyphenyl) ethyl] -N* - [2- (5- 
cyano ) pyr idy 1 ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl] -N' - [2- (5- 
U cyano )pyrazinyl] thiourea 

N- [2- (2, 6-dif luoro-3-methoxyphenyl) ethyl] -n' - [2- (6- 
cyano) pyrazinyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl] -N'-[2-(3-[6- 
cyano] pyridazinyl ) ] thiourea 
5 N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl] -N' - 12- 

[1,3, 4-thiadiazoyl] ) thiourea 

N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl] -N* - {2- 
benzimidazolyl ) thiourea 

N- [2- (2, 6-dif luoro-3-methoxyphenyl) ethyl] -N' - (2- 
^ imidazolyl ) thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - (2- 
thiazoly 1 ) thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (4- 
methy 1 ) thiazoly 1 ] thiourea 

5 N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (4, 5- 

dimethyl ) thiazoly 1 ] thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (4- 
cyano) thiazolyl] thiourea 

N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (4- 
U trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2 , 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - (2- 
benzothiazolyl) thiourea 

N-[2- (2, 6-difluoro-3-ethoxyphenyl)ethyl]-N'-[2- (6- 
f luoro ) benzothiazolyl ] thiourea 
5 N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (6- 

chloro) pyrazinyl] thiourea 

N-[ 2 - ( 2 , 6 - di f luoro-3 -ethoxypheny 1 ) ethyl ] -N ' - [ 2 - ( 4 - 
ethyl ) thiazolyl ] thiourea 

N- [2- (2, 6-dif luoro-3 -ethoxyphenyl) ethyl] -N'-r2-(4-(3- 
0 pyridyl ) thiazolyl ) ] thiourea 

N-[2- (2, 6-difluoro-3-ethoxyphenyl)ethyl] -N' - [2- {4- (3- 
nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - (2- 
pyridyl ) thiourea 

5 N-[2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (6- 

bromo ) pyridyl ] thiourea 



-98- 



N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N* - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (6- 
chloro ) pyridyl ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] ~N' - [2~ (6- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- {5- 
methyl ) pyridyl ] thiourea 

N- [2- (2 , 6-dif luoro-3-ethoxyphenyl) ethyl] -N* - [2- (6- 
trifluoromethyl) pyridyl] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
trifluoromethyl) pyridyl] thiourea 

N-[2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (6- 
ethyl ) pyridyl ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
ethy 1 ) pyridyl ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N* - [2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2 , 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- {6- 
bromo)pyra2inyl] thiourea 

N- [2- (2 , 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (3- [ 
bromo ] pyr idazinyl ) ] thiourea 

N- [2- (2, 6-difluoro-3-ethoxyphenyl) ethyl] -N' - [2- (3- [ 
chloro]pyrida2inyl) ] thiourea 

N-[2- 12, 6-difluoro-3-ethoxyphenyl) ethyl] -N' -[2- (6- 
cyano) pyridyl] thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (5- 
cyano ) pyrazinyl ] thiourea 

N- [2- (2 , 6-difluoro-3-etho5^henyl) ethyl] -N' - [2-'(6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - [2- (3- [ 
cyano ] pyridazinyl ) ] thiourea 

N- [2- (2 , 6-dif luoro-3-ethoxyphenyl) ethyl] -N* - (2- [1, 3 
thiadiazoyl] ) thiourea 

N- [2- (2, 6-dif luoro-3-ethoxyphenyl) ethyl] -N' - (2- 
benzimidazolyl ) thiourea 

N- [2- (2, 6-difluoro-3-ethoxyphenyl)ethyl] -N' - (2- 
imidazolyl) thiourea 

N-'[2- (2 , 6-dif luoro- 4 -me thoxyphenyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 
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N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- {4- 
methyl ) thiazoly 1 ] thiourea 

N- [2- (2, 6-dif luoro-4-methoxyphenyl) ethyl] ~N' - [2- (4, 5- 
dimethyl ) thiazoly 1 ] thiourea 
5 N- [2- (2, 6-dif luoro- 4 -methoxy phenyl) ethyl] -N' - [2- (4- 

cyano) thiazoly 1] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl) -N' - [2- (4- 
trif luoiromethyl ) thiazoly 1 ] thiourea 

N- [2- (2 , 6-dif luoro- 4 -methoxyphenyl) ethyl] -N* - (2- 
0 benzothiazolyl ) thiourea 

N- [2- (2, 6-dif luoro- 4 -methoxyphenyl) ethyl] -N' - [2- (6-- 
f luoro) benzothiazolyl ] thiourea 

N- [2- (2, 6-dif luoro-4 -methoxyphenyl) ethyl] -N' - [2- {6- 
chloro)pyrazinyl] thiourea 
5 N- [2- (2, 6-dif luoro -4 -methoxyphenyl) ethyl] -N' - [2- (4- 

ethyl ) thiazolyl ] thiourea 

N- (2- (2. 6-dif luoro-4 -methoxyphenyl) ethyl] -N*-[2-(4-(3- 
pyridyl ) thiazolyl ) ] thiourea 

N- [2- (2, 6-dif luoro-4-methoxyphenyl) ethyl] -N ' - [2- (4- (3- 
0 nitrophenyl ) thiazolyl ) ] thiourea 

N- [2- (2, 6-dif luoro-4 -methoxyphenyl) ethyl] -N' - (2- 
pyr idyl ) thiourea 

N- [2- (2, 6-dif luoro-4 -methoxyphenyl) ethyl] -N' - [2- (6- 
bromo ) pyr idy 1 ] thiourea 
5 isj-[2- (2, 6-dif luoro-4 -methoxyphenyl) ethyl] -N' - [2- (5- 

bromo ) pyr idy 1 ] thiourea 

N- [2- (2, 6-dif luoro- 4 -methoxyphenyl) ethyl] -N* - [2- (6- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2, 6-dif luoro-4 -methoxyphenyl) ethyl] -N' - [2- (5- 
0 chloro ) pyridy 1 ] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (6- 
methyl ) pyridyl ] thiourea 

N- [2- {2,.6-dif luoro-4 -methoxyphenyl) ethyl] -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (6- 
tri f luoromethy 1 ) pyridyl ] thiourea 

N-[2- (2, 6-dif luoro -4 -methoxyphenyl) ethyl] -N' - [2- (5- 
tri f luoromethy 1 ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro- 4 -methoxyphenyl) ethyl] -N' - [2- (6- 
ethyl) pyridyl] thiourea 

N- [2- {2, 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- {5- 
ethyl ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (5- 
chloro ) py raziny 1 ] thiourea 

N- [2- (2, 6-dif luoro- 4 -methoxyphenyl) ethyl] -N' - [2- {6- 
bromo)pyrazinyl] thiourea 
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N- [2- (2 , 6-difluoro-4-methoxYphenyl) ethyl] -N' - [2- (5- 
bromo ) pyraziny 1 ] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N'-[2-(3-[6- 
bromo]pyridazinyl) ] thiourea 
5 N- [2- (2 , 5-dif luoro-4-methoxyphenyl) ethyl] -N'-[2-{3-[6- 

chloro] pyridazinyl ) ] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (6- 
cyano ) pyr idy 1 ] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- {5- 
10 cyano) pyr idyl] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (5-- 
cyano ) pyraziny 1 ] thiourea 

N- [2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (6- 
cyano) pyraziny 1 ] thiourea 

1 5 N--[2- (2 , 6-dif luoro-4-methoxyphenyl) ethyl] -N' - [2- (3- [6- 

cyano] pyridazinyl) ] thiourea 

N- [2- (2 , 6-dif luoro- 4 -me thoxyphenyl) ethyl] -N' - (2- 
[l, 3 , 4-thiadiazoyl] ) thiourea 

N- [2- (2 , 6-dif luoro- 4 -methoxyphenyl) ethyl] -N' - (2- 

2 0 benzimidazolyl ) thiourea 

N- [2- (2 , 6-dif luoro- 4 -me thoxyphenyl) ethyl] -N' - (2- 
imidazoly 1 ) thiourea 

N- [2- (2 , 6-dif luoro- 4 -e thoxyphenyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

2 5 N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4- 

methyl ) thiazoly 1 ] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4,5- 
dimethyl) thiazoly 1] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4- 

3 0 cyano) thiazolyl] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4- 
tri f luoromethy 1 ) thiazolyl ] thiourea 

N- [2- [2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N* - (2- 
benzothiazolyl ) thiourea 

3 5 N- [2- (2, 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (6- 

f luoro) benzothiazolyl ] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl]'-N' - [2- (6- 
chloro ) pyrazinyl ] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4- 

4 0 ethyl) thiazolyl] thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (4- (3- 
pyridyl ) thiazolyl ) ] thiourea 

N- [2- (2 , 6-dif luoro- 4 -ethoxyphenyl) ethyl] -N* - [2- (4- (3- 
nitropheny 1 ) thiazolyl ) ] thiourea 
45 N- [2- (2, 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - (2- 

pyridyl ) thiourea 
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N- [2- (2 , 6-difluoro-4-ethoxyphenyl) ethyl] 


-N' 


- [2- 


(6- 




bromo ) pyr idy 1 ] thiourea 










N- [2- (2, 6-difluoro-4-ethoxyphenyl) ethyl] 


-N' 


- [2- 


(5- 




bromo ) pyr idy 1 ] thiourea 








5 


N- [2- (2 , 6-difluoro-4-ethoxyphenyl) ethyl] 
chloro ) pyridy 1 ] thiourea 


-N' 


' [2- 


(6- 




[2- (2, 6~difluoro-4-ethoxyphenyl) ethyl] 


-N* 


- [2- 


(5- 




chloro ) pyridy 1 ] thiourea 








1 0 


N- [2- (2 , 6-difluoro-4-ethoxyphenyl) ethyl] 


-N* 


- [2- 


(6- 


methyl ) pyridyl ] thiourea 










N- [2- (2 , 6-difluoro-4-ethoxyphenyl) ethyl] 


-N' 


- [2- 


(5- 




methyl ) pyridyl ] thiourea 










N- [2- (2 , 6-dif luoro-4-ethoxyphenyl ) ethyl] 


-N' 


- [2- 


(6- 


1 5 


tr i f luoromethy 1 ) pyridyl ] thiourea 








N- [2- (2 , 6-dif luoro- 4 -ethoxyphenyl) ethyl] 
tri f luoromethy 1 ) pyridyl ] thiourea 


-N' 


-[2- 


(5- 




N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] 


-N' 


-[2- 


(6- 




ethyl ) pyridyl ] thiourea 
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N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] 


-N' 


-[2- 


(5- 


ethyl ) pyridyl ] thiourea 










N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] 


-N' 


-[2- 


(5- 




chloro )pyrazinyl] thiourea 










N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] 


-N' 


-[2- 


(6- 
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bromo ) pyr az iny 1 ] thiourea 








N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] 


-N' 


-[2- 


(5- 



bromo ) pyrazinyl ] thiourea 

N- [2- (2 , 6-dif luoro- 4 -ethoxyphenyl) ethyl] -N*-[2-(3-[6- 
bromo]pyridazinyl) ] thiourea 

N- [2- (2 , 6-dif luoro-4 -ethoxyphenyl) ethyl] -N*-[2-(3-[6- 
3 0 chloro] pyr idaz iny 1) ] thiourea 

N- [2- {2, 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (6- 
cyano ) pyridyl ] thiourea 

N- [2- (2, 6-dif luoro- 4 -ethoxyphenyl) ethyl] -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

3 5 N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - [2- (5- 

cyano) pyrazinyl] thiourea 

N- [2- (2 , 6-dif luoro-4 -ethoxyphenyl) ethyl] -N* - [2- (6- 
cyano ) pyrazinyl ] thiourea 

N- [2- (2, 6-dif luoro- 4 -ethoxyphenyl) ethyl] -N' - [2- {3- [6- 

4 0 cyano]pyridazinyl) ] thiourea 

N- [2- (2, 6-dif luoro-4 -ethoxyphenyl) ethyl] -N'-(2-[l,3,4- 
thiadiazoyl] ) thiourea 

N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - (2- • 
benzimidazolyl) thiourea 
4 5 N- [2- (2 , 6-dif luoro-4-ethoxyphenyl) ethyl] -N' - (2- 

imidazolyl) thiourea 
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N- [2- (2- (3-ethoxy)pyridyl)ethyl] -N* - [2- (5- 
bromo ) pyridy 1 ] thiourea 

N- [2- (2- (3-methoxy)pyridyl)ethyl] -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

N- ( 2 -phene thy 1 ) -N • - [ 2 - { 3 - ethyl ) pyridy 1 ] thiourea 

N- [2- (2, 6-difluorophenyl)ethyl] -N' - [3- (6- 
methoxy") pyridazinyl ] thiourea 

N- [2- (2 , 6-difluoro-3-N-methylcarboxainidephenyl) ethyl] - 
N ' - [ 2 - ( 5 -bromo ) pyridy 1 ] thiourea 

N- [2- (2-f luoro-6Tchlorophenyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

N- [ 2 - ( 2 -py ridy 1 ) ethyl ] -N ' - [ 2 - ( 5 -nit ro ) pyr idyl ] thiourea 

N- [2- (3-bromo-6-methoxyphenyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 

(±)N- [2- [ (2, 6-dif luorophenyl) -2- (methyl) ]ethyl] -N' - (2- 
thiazolyl ) thiourea 

N- [ 2 - ( 3 -ethoxypheny 1 ) ethyl ] -N • - ( 2 - thiazoly 1 ) thiourea 

N- [2- ( 3 -bromo- 6- ethoxypheny 1) ethyl] -N' - (2- 
thiazolyl ) thiourea 

N- [2- (cis- ( 2 -fluoro) phenyl) cyclopropyl] -N* - (2- 
thiazolyl ) thiourea 

N- [2 - (3- (2-fluoro)pyridyl)ethyl]-N* -[2- (5- 
bromo ) pyr idyl ] thiourea 

(±)N- [cis-2- ( 3 -chlorophenyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

(±)N- [cis-2- (3-f luorophenyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [2- (2-vinyl)phenethyl] -N* - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [ 2 - ( 3 -vinyl ) phene thy 1 ] -N • - [ 2 - ( 5 - 
bromo ) pyridyl ] thiourea 

N- 1 2 - ( 3 -methoxycarbony 1 ) phene thy 1 ] -N ' - [ 2 - { 5 - 
bromo ) pyridyl ] thiourea 

N- [2- (5 , 6-dimethylbenzotriazolyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [2- (1-cyclohexenyl) ethyl] -N' - [2- (5, 6-dichloro-4- 
azabe^zimida2olyl) ]thiourea 

N- [2- (2 , 3-difluoro-6-methoxyphenyl) ethyl] -N' - [2- (5- 
bromo ) pyridyl] thiourea 

(±)N- [cis-2- ( 4 -me thy Iphenyl) cyclopropyl] -N' - [2- (5- 
chloro) pyridyl] thiourea 

(±)N- [cis-2- (2-f luorophenyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

(±)N- [cis-2- ( 3 -cyanophenyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 
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(±)N- [cis-2- (2, 6-dif luoro-3-cyanophenyl) cyclopropyl] - 
- [2- { 5 -chloro)pyridyl] thiourea 

(±) -cis-N- (3 , 4-ben20-cis-bicyclo- [3 .1.0] -hexen-6-yl) - 
N ' - [ 2 - ( 5 - chloro ) pyr idy 1 ] thiourea 
5 N-[2- (3-ethynylphenyl)ethyl]-N' -[2- (5- 

bromo ) pyr idy 1 ] thiourea 

N- [2 - (2, 5-diethoxyphenyl) ethyl] -N' - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- [ 2 - ( 2 -methoxypheny 1 ) ethyl ] -N ' - [ 4 - ( 6 - 
0 aminopyrimidinyl ) ] thiourea 

N- [ 2 - { 2 -methoxypheny 1 ) ethyl ] -N ' - { 4 - 
pyrimidinyl) thiourea 

(±)N- [2- (cis-2-pyridyl) ]-N'-[2- (3- 
pyridazinyl) ] thiourea 
5 (±)N- [2- (cis-2-pyridyl) ] -N* - [2- (3- ( 6- 

methyDpyridazinyl) ] thiourea 

(±)N- [2 - (cis-2-pyridyl) ] -N* - (2-pyrazinyl ) ] thiourea 
{±)N- [2- (cis-2-pyridyl) ] -N'-[2- (5- 
methyl ) pyraziny 1 ) ) thiourea 
0 (±)N- [2- (cis-2- (3-fluoro)pyridyl) ]-N' -[2- (3- 

pyridazinyl) ] thiourea 

(±)N- [2- (cis-2- (3-fluoro) pyr idyl) ] -N' - [2- (3- (6- 
methyl ) pyridazinyl ) ] thiourea 

(±)N- [2- {cis-2- (3-fluoro)pyridyl) ] -N' - (2- 
5 pyrazinyl ) ] thiourea 

{±)N- [2- (cis-2- {3-f luoro) pyr idyl) ] -N' -[2- {5- 
methyl) pyrazinyl ) ] thiourea 

N- {2-cis-phenylcyclopropyl) -N' - [2- (3- 
pyridazinyl) ] thiourea 
0 N- (2-cis-phenylcyclopropyl) -N' - [2- (3- (6- 

methyl ) pyridazinyl ) ] thiourea 

N- {2-cis-phenylcyclopropyl) -N* - {2-pyrazinyl) ] thiourea 
N- (2-cis-phenylcyclopropyl) -N' - [2- (5- 
methyl ) pyrazinyl ) ] thiourea 
5 N- [2- ( cis-2 -fluorophenyl) cyclopropyl) ] -N' - [2- (3- 

pyridazinyl ) ] thiourea 

N-*[2- (cis-2 -fluorophenyl) cyclopropyl) ] -N' - [2- (3- (6- 
methy 1 ) pyridazinyl ) ] thiourea 

N- [2- (cis-2-fluorophenyl) cyclopropyl) ] -N' - (2- 
0 pyrazinyl ) ] thiourea 

N- [2- (cis-2-fluorophenyl) cyclopropyl) ] -N* - [2- (5- 
methyl ) pyrazinyl ) ] thiourea 

N- [2- (cis-2, 6-difluorophenyl) cyclopropyl) ] -N' - [2- (3- 
pyr idazinyl ) ] thiourea 
5 N- [2- (cis-2 , 6-difluorophenyl ) cyclopropyl) ] -N' - [2- (3- 

{ 6 -methyl ) pyridazinyl ) ] thiourea 
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N- [2 - (cis-2, 6-dif luorophenyl) cyclopropyl) ] -N' - (2- 
pyrazinyl ) ] thiourea 

N- [2- (cis-2, 6-difluorophenyl) cyclopropyl) ] -N' - [2- (5- 
methyl) pyrazinyl) ] thiourea 
5 N- [2- (cis-3-methoxyphenyl) cyclopropyl) ] -N' - [2 - (3- 

pyridazinyl) ] thiourea 

N- [2- (cis-3-methoxyphenyl) cyclopropyl) ]-N'-[2-(3-(6- 
methyDpyridazinyl) ] thiourea 

N- [2- (cis-3-methoxyphenyl) cyclopropyl) ] -N' - (2- 
1 0 pyrazinyl ) ] thiourea 

N- [2- (cis-3-methoxyphenyl) cyclopropyl) ] -N' - [2- (5- 
methyl ) pyrazinyl ) ] thiourea 
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0 



0 



The following are more preferred compounds. 

N- ( 2 -phenethy 1 ) -N ' - [ 2 - ( 5 -bromo ) pyr idy 1 ] thiourea 
( 2 -phene thyl ) -N ' - [ 2 - ( 5 -chloro ) pyr idy 1 ] thiourea 
{ 2 -phene thy 1 ) -N • - [ 2 - ( 5 -chloro ) pyraziny 1 ] thiourea 
N- ( 2 -phene thy 1) -N' - [2- ( 5 -bromo)pyra2inyl] thiourea 
N- { 2 -phene thy 1 ) -N • - [ ( 3 - ( 6 -chloro ) py r idaz iny 1 ) ] thiourea 
N- (2- (2-methoxyphenyl)ethyl) -N' - [2- (5- 
chloro ) pyrazinyl ] thiourea 

N- (2- (2-methoxyphenyl) ethyl) -N' - [2- (5- 
bromo) pyrazinyl] thiourea 

N- (2- (2-methoxyphenyl) ethyl) -N' - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) pyrazinyl ] thiourea 

N- (2- ( 3-methoxyphenyl ) ethyl )-N'- [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- (2- {3-methoxyphenyl) ethyl )-N'-[ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N- (2- (2-ethoxyphenyl)ethyl) -N'-[2-{4- 
cyano ) thiazolyl ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (4- 
tr i f luoromethy 1 ) thiazolyl ] thiourea 
5 N- (2- (2-ethoxyphenyl) ethyl) -N* - [2- (4- 

ethyl ) thiazolyl ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N* - [2- (5- 
chloro ) pyrazinyl ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N'-[2- (5- 
U bromo ) pyraz iny 1 ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N* - [2- (4- 
cyano ) thiazolyl ] thiourea 
5 N- (2- (2-methylphenyl) ethyl) -N* - [2- (4- 

trlf luoromethyl ) thiazolyl] thiourea 

N- (2- (2-methylphenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2- (2-methylphenyl) ethyl) -N'-[2-(5- 
bromo ) pyr idyl ] thiourea 

N- ( 2 - ( 2 -me thylpheny 1 ) ethyl ) -N ' - [ 2 - { 6 - 
chloro ) pyridyl ] thiourea 

N- (2- {2-methylphenyl) ethyl) -N' - [2- (5- 
chloro) pyrazinyl] thiourea 
> N- (2- (2-methylphenyl) ethyl) -N' - [2- (5-- 

bromo ) pyrazinyl ] thiourea 
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N- (2- (2-methylphenyl) ethyl) -N' - [ (3 - (6- 
chloro ) pyridaziny 1 ) ] thiourea 

N- (2- (2-fluorophenyl) ethyl) -N' - [2- (4- 
cyano ) thiazoly 1 ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- (2 - (2-f luorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- (2- (2-f luorophenyl) ethyl) -N' - [ (3- (6- 
chloro ) pyridaziny 1 ) ] thiourea 

N- (2 - (2, 6 -dif luorophenyl) ethyl) -N' - (2- 
thiazoly 1 ) thiourea 

N- ( 2 - ( 2 , 6 -di f luorophenyl ) ethyl ) -N ' - [ 2 - ( 4 - 
methyl) thiazolyl] thiourea 

N- (2- (2, 6-dif luorophenyl) ethyl) -N' - ( 2 -pyridyl ) thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (6- 
bromo) pyridyl] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (5- 
trif luoromethyl) pyridyl] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (5- 
ethyl) pyridyl] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (5- 
chloro) pyrazinyl] thiourea 

N- (2- (2, 6 -dif luorophenyl) ethyl) -N' - [2- (5- 
cyano ) pyridyl ] thiourea 

N-(2- (2-fluoro-6-methoxyphenyl) ethyl) -N* - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N* - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 
chloro) pyrazinyl] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 
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N- (2- (2-fluoro-5-met:hoxyphenyl)et:hyl) -N' - [ (3- (6- 
chloro ) pyridaziny 1 ) ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2- (4- 
cyano ) thiazoly 1 ] thiourea 
5 N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2- (4- 

trif luoromethyl) thiazolyl] thiourea 

N- (2- (2-fluoro-6->ethoxyphenyl) ethyl) -N* - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- ( 2 - { 2 - f luoro- 6 -e thoxypheny 1 ) ethyl ) -N ' - [ 2 - { 5 - 

1 0 bromo ) pyr idy 1 ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) pyr idy 1 ] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [2- (5- 
chloro)pyrazinyl] thiourea 
15 N- (2- {2-fluoro-6-ethoxyphenyl)ethyl)-N'-[2- (5- 

bromo)pyrazinyl] thiourea 

N- (2- (2-fluoro-6-ethoxyphenyl)ethyl) -N' - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- (2- {2-chlorophenyl) ethyl) -N' - [2- {4- 

2 0 trif luoromethyl) thiazolyl] thiourea 

N-(2- (2-chlorophenyl) ethyl) -N' - [2- (5- 
chloro)pyrazinyl] thiourea 

N- ( 2 - ( 2-chlorophenyl ) ethyl ) -N • - [ 2 - ( 5 - 
bromo ) pyraz iny 1 ] thiourea 

2 5 N- (2- (2-chlorophenyl) ethyl) -N' - [ (3- (6- 

chloro)pyridazinyl) ] thiourea 

N- (2- {3-chlorophenyl) ethyl) -N' - [2- (4- 

trif luoromethyl) thiazolyl] thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N * - [ 2 - ( 5 - 

3 0 chloro )pyrazinyl] thiourea 

N- { 2 - ( 3 -chloropheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
bromo ) pyraziny 1 ] thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N • - [ ( 3 - ( 6- 
chloro) pyr idaz iny 1) ] thiourea 

3 5 N- (2- (l-cyclohexenyl) ethyl) -N' - (2 -thiazolyl) thiourea 

N- (2- (l-cyclohexenyl) ethyl) -N' - [2- (4- 
methy 1 ) thiazolyl ] thiourea 

N- (2- (l-cyclohexenyl) ethyl) -N' - (2-pyridyl) thiourea 
N- (2- (l-cyclohexenyl) ethyl) -N' - [2- (5- 

4 0 methyl ) pyridy 1 ] thiourea 

N- (2- (l-cyclohexenyl) ethyl) -N* - (2- (5- 
trif luoromethyl ) pyridyl ] thiourea 

N- (2 - (l-cyclohexenyl) ethyl) -N* - [2- (5- 
ethy 1 ) pyr idy 1 ] thiourea 
45 N- (2- (l-cyclohexenyl) ethyl) -N' - [2- (5- 

chloro ) pyraziny 1 ] thiourea 
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N- (2- (1-cyclohexenyl) ethyl) -N* - [2- (5- 
bromo)pyra2inyl] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N* - [2- (5- 
cyano ) pyr idy 1 ] thiourea 
5 N- (2- (1-cyclohexenyl) ethyl) -N* - [2-'(5- 

cyano ) pyrazinyl ] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [ (3- (6- 
cyano ) pyridazinyl ) ] thiourea 

N- (2- (2,5-dimethoxyphenyl)ethyl)-N*-[2- (4- 

1 0 cyano ) thiazoly 1 ] thiourea 

N- (2- (2 , 5-dimethoxyphenyl ) ethyl) -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2, 5-dimethoxyphenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 
15 N- (2- (2 , 5-dimethoxyphenyl ) ethyl) -N' - [2- (5- 

bromo ) pyridy 1 ] thiourea 

N- (2- (2, 5-dimethoxyphenyl) ethyl) -N' -[ (3- (6- 
chloro) pyridazinyl) ] thiourea 

N- (2- (2-f luoro-6-chlorophenyl) ethyl) -N* - [2- (4- 

2 0 cyano ) thiazolyl ] thiourea 

N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazolyl ] thiourea 

N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N* - [2- (4- 
ethyl ) thiazolyl ] thiourea 

2 5 N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N' - [2- (5- 

bromo ) pyr idyl ] thiourea 

N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N* - [2- (5- 
chloro ) pyr idy 1 ] thiourea 

N- (2- (2-f luoro-6-chlorophenyl) ethyl) -N' - [2 - (5- 

3 0 chloro ) pyrazinyl ] thiourea 

N- (2- (2-fluoro-6-chlorophenyl) ethyl) -N' - [2 - (5- 
bromo ) pyrazinyl ] thiourea 

N- (2- (2-f luoro-6-chlorophenyl) ethyl) -N' - t (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

3 5 N- (2- {2, 6-dimethoxyphenyl) ethyl) -N' - [2- (4- 

cyano ) thiazolyl ] thiourea 

N- (2- (2, 6 -dime thoxyphenyl) ethyl) -N' - [2- (4- 
trif luoromethyl ) thiazolyl Ithiourea 

N- (2- (2, 6-dimethoxyphenyl) ethyl) -N* - [2- (4- 

4 0 ethyl ) thiazolyl ] thiourea 

N- (2- (2 , 6-dimethoxyphenyl) ethyl) -N* - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- (2- (2, 5-dimethoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) pyridy 1 ] thiourea 
45 N- (2- {2, 6-dimethoxyphenyl) ethyl) -N' - [2- (5- 

chloro) pyrazinyl] thiourea 



-109- 



N- (2 - (2 , 6-dimethoxyphenyl) ethyl) -N' - [2 - (5- 
bromo)pyrazinyl] thiourea 

N- (2- (2, 6-dimethoxyphenyl) ethyl) -N' - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- (2- (2 , 6-dichlorophenyl) ethyl) -N* - (2- {4- 
cyano ) thiazoly 1 ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N* - [2- {4- 
trif luoromethyl ) thiazoly 1] thiourea 

N~ (2- (2, 6-dichlorophenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2- (2, 6-dichlo'rophenyl) ethyl) -N* - [2 - (5- 
bromo) pyridyl ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N' - [2- (5- 
chloro ) py r idy 1 ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N' -[2- (5- 
chloro)pyrazinyl] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl ) -N' -[2- (5- 
bromo ) pyraziny 1 ] thiourea 

N- (2- (2, 6-dichlorophenyl) ethyl) -N* - [ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N' - [2- (5- 
bromo)pyrazinyl] thiourea 

N- (2- (3-f luorophenyl) ethyl) -N* - [ (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- (2-cis-phenylcyclopropyl) -N* - (2 -thiazolyl) thiourea 

N- (2-cis-phenylcyclopropyl) -N* - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- {4- 
trif luoromethyl ) thiazolyl] thiourea 

N- {2-cis-phenylcyclopropyl) -N' - [2- (5- 
methy 1 ) pyridyl ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - ( 2 -pyridyl ) thiourea 
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10 



15 



20 
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30 



35 



40 



45 



N- (2-cis-phenylcyclopropyl 
trif luoromethyl )pyridyl] thiourea 

N- {2-cis-phenylcyclopropyl 
ethyl ) pyr idyl ] thiourea 

N- (2-cis-phenylcyclopropyl 
chloro)pyrazinyl] thiourea 

N- (2-cis-phenylcyclopropyl 
bromo ) pyrazinyl ] thiourea 

N- (2-cis-phenylcyclopropyl 
bromo ) pyridazinyl ) ] thiourea 

N- (2-cis~phenylcyclopropyl 
chloro) pyridazinyl) ] thiourea 

N- (2-cis-phenylcyclopropyl 
cyano ) pyr idyl ] thiourea 

N- [2- (2-pyridyl) ethyl] -N' - 
N- [ 2 - ( 2 -pyr idyl ) ethyl ] -N • - 
methyl) thiazolyl] thiourea 

N-[2- ( 2-pyridyl) ethyl ] -N* - 
cyano ) thiazolyl ] thiourea 

N- [ 2 - ( 2 -pyridy 1 ) ethyl ] -N ' - 



trif luoromethyl ) thiazolyl ] thiourea 



N-[2- { 2-pyridyl) ethyl 3 -N*- 
ethy 1 ) thiazolyl ] thiourea 

N- [ 2 - ( 2 -pyridy 1 ) ethyl ] -N ' - 
N- [2- (2-pyridyl) ethyl] -N* - 
N- [2- (2-pyridyl) ethyl] -N" - 
chloro) pyridy 1] thiourea 

N- [ 2 - ( 2 -pyr idyl ) ethyl ] -N ' - 
methyl ) pyridyl ] thiourea 

N- [ 2 - ( 2 -pyridyl ) ethyl ] -N • - 
methyl ) pyridyl ] thiourea 

N-[2- (2 -pyr idyl) ethyl ]-N' - 
trif luoromethyl) pyridyl] thiourea 
N-[2- (2 -pyridyl) ethyl] -N* - 
N- [ 2 - ( 2 -pyridyl ) e t hy 1 ] -N ' - 
chloro) pyrazinyl] thiourea 

N- [ 2 - ( 2 -pyridyl ) ethyl ] -N ' - 
bromo ) pyrazinyl ] thiourea 

N- [2- ( 2 -pyridyl) ethyl ] -N' - 
bromo ) pyridazinyl ) ] thiourea 

N- [ 2 - ( 2 -pyridyl ) ethyl ] -N ' - 
chloro ) pyridazinyl ) ] thiourea 

N-[ 2 - ( 2 -pyridyl ) ethyl ] -N ' - 
N- [2- ( 2 -pyridyl) ethyl ] -N' - 
cyano ) pyrazinyl ] thiourea 





-[2- 


(5- 


-N 


- [2- 


(5- 


-N' 


-[2- 


(5- 


-N' 


-[2- 


(5- 


-N' 


-[ (3 


-(6- 


-N' 


-[ (3 


-{6- 


-N' 


-[2- 


(5- 



2 -thiazolyl ) thiourea 
2-(4- 



2-(4- 



2-(4- 



2-{4- 

2 -pyridyl ) thiourea 

2 - ( 6 -bromo ) pyridyl ] thiourea 

2- (6- 

2-(6- 

2-(5- 

2-(6- 

2- (6-ethyl) pyridyl] thiourea 
2-(5- 

2-(5- 

(3-(6- 

(3-{6- 

2 - ( 5 -cyano ) pyridyl ] thiourea 
2-(5- 
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N- [2- ( 2-pyridyl) ethyl ] -N'-[ (3- (6- 
cyano)pyrida2inyl) ] thiourea 

N- [2- (2- {6-methoxy)pyridyl) ethyl] -N' - (2- 
thiazolyl ) thiourea 
5 N- [2- (2- (6-methoxy)pyridyl) ethyl] -N* - [2- (4- 

methyl ) thiazoly 1 ] thiourea 

N- [2- (2- {6-methoxy)pyridyl) ethyl] -N' - [2- (4- 
cyano) thiazoly 1] thiourea 

N- [2- (2- (6-methoxy)pyridyl) ethyl] -N' - [2- (4- 

1 0 trifluoromethyl) thiazoly 1] thiourea 

N- [2- (2- (6-methoxy)pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [ 2 - ( 2 - { 6 -methoxy ) pyridyl ) ethyl ] -N ' - ( 2 - 
pyr idyl ) thiourea 
15 N- [2- (2- (6 -methoxy) pyridyl) ethyl] -N' - [2- (5- 

methyl ) pyridyl ] thiourea 

N- [2- (2- ( 6 -methoxy) pyridyl) ethyl] -N* - [2- {5- 
trif luoromethyl ) pyridyl ] thiourea 

N- [2- (2- (6 -methoxy) pyridyl) ethyl] -N' - [2- {5- 

2 0 chloro ) pyrazinyl ] thiourea 

N- [ 2 - ( 2 - ( 6 -methoxy ) pyridyl ) ethyl ] -N ' - 1 2 - ( 5 - 
bromo ) pyraz iny 1 ] thiourea 

N- [2- (2- (6 -methoxy) pyridyl) ethyl] -N* - [ (3- (6- 
chloro)pyridazinyl ) ] thiourea 

2 5 N- [2- (2- (6-ethoxy) pyridyl) ethyl ]-N'- (2- 

thiazolyl ) thiourea 

N- [2- (2- ( 6 -ethoxy) pyridyl) ethyl] -N' - [2- (4- 
methyl) thiazolyl] thiourea 

N- [2- {2- (6-ethoxy) pyridyl) ethyl] -N' -[2- (4- 

3 0 cyano ) thiazolyl ] thiourea 

N- [2- (2- { 6 -ethoxy) pyridyl) ethyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N-[2- (2-(6-ethoxy)pyridyl)ethyl]-N'-[2- (4- 
ethyl ) thiazolyl ] thiourea 

3 5 N- [2- (2- (6-ethoxy)pyridyl) ethyl] -N' - (2- 

jyridyl ) thiourea 

N- [2- (2- ( 6-ethoxy) pyridyl) ethyl] -N'- [2- (5- 
methyl ) pyridyl ] thiourea 

N- [2- (2- (6 -ethoxy) pyridyl) ethyl] -N' - [2- (5- 

4 0 trifluoromethyl) pyridyl] thiourea 

N- [2- (2- (6-ethoxy)pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyrazinyl ] thiourea 

N-[2- (2- { 6 -ethoxy) pyr idyl)ethyl]-N' -[2- (5- 
bromo) pyrazinyl] thiourea 
4 5 N- [2- (2- {6-ethoxy) pyridyl) ethyl] -N* -[ (3- (6- 

chloro ) pyridazinyl ) ] thiourea 
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N- [2- (2- (6-ethoxy)pyridyl) ethyl; 


-N* - 


[2- 


(5- 




cyano ) pyr idyl ] thiourea 










N- [2- (2- (6-f luoro) pyr id^l) ethyl; 


-N* - 


(2- 






thiazolyl ) thiourea 








5 


N- [2- (2- {6-fluoro) pyr idyl) ethyl] 
methvl ) thiazolvl 1 thiourea 




[2- 


(4- 




N- [2- (2- ( 6-fluoro ) Dvridvl ) ethvl 


-N • - 


[2- 


(4- 




cyano) thiazolyl] thiourea 








1 0 


N- [2- (2- ( 6-fluoro )Dvridvli ethvl 1 


X>l 


L ^ 




trif luoromethvl ) thiazolvl! thiourea 










N- [2 - (2 - (6-fluoro)r)vridvl) ethvll 


XM 


L ^ 


( 4- 




ethvl ) thiazolvl 1 thiourea 










N- [2- (2- (6-f luoro)Dvridvl) ethvl' 


-N ' - 


(2- 




1 5 


pvridvl ) thiourea 








N- [2- (2- (6-fluoro )pyridyl) ethyl] 
inethvl ) Dvridvl 1 thiourea 


-N' - 


[2- 


(5- 




N" [ 2 - ( 2 - ( 6 - f luoro ) nvr idvl ) ethvl 1 


-N ' - 




(5- 




trif luoromethvl ) ovridvll thiourea 
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N- [ 2 - ( 2 - ( 6 - f luoro ) ovr idvl ) ethvl ' 


-N' - 




( 6- 


ethvl ) ovr idvl 1 thiourea 










N- [2- (2- (6-f luoro )Dvr idvl) ethvl' 


-N' - 


2- 


(5- 




ethvl ) ovridvl 1 thioiir*ea 










N- r2- (2- ( 6-f luoro ) nvr idvl ) erhvll 


XN 






25 


chloro ) ovrazinvl 1 thiourea 








N- [2- (2- (6-fluoro )pyridyl) ethyl] 
broino ) T>vi^az invl 1 t'hinTiT'p*?^ 


-N* - 


[2- 


(5- 




N- r 2 - ( 2 - (6 - f luoro ) nvridvl \ prhvl 1 


JL>I 




V D 




chloro ) DvridazinvT ) 1 rhioiiT'^;^ 








3 0 


N- f 2 - ( 2 - ( 6-fluoro ) nvT^idvl ) e^rhvl ' 


IN 






cvano ) ovridvl 1 thiourea 










N- [2- (2- ( 3 -f luoro) ovridvl) ethvll 


XN 




f 4 - 




cvano) thiazolvl! thiourea 










N- f 2 - ( 2 - ( 3 - f luoro ) ovridvl ) ethvl ! 


-M» - 

XN 






35 


tri f luoromethvl ) thiazolvl ! t" hi mi"r^A 








N- [2- (2 - (3-f luoro) pyr idyl) ethyl] 
ethyl ) thiazolyl ] thiourea 


-N' - 


;2- 


(4- 




N- [2- (2- ( 3 -f luoro )pyridyl) ethyl] 


-N' - 


[2- 


(5- 




chloro) pyrazinyl] thiourea 








40 


N- [2- (2- (3-fluoro)pyridyl)ethyl] 


-N* - 


[2- 


(5- 


bromo ) pyrazinyl ] thiourea 










N- [2- (2- (3-fluoro)pyridyl)ethyl] 


-N' - 


[ (3 


-(6- 




chloro )pyridazinyl) ] thiourea 










N- [2 - (2- (6 -chloro )pyridyl) ethyl] 


-N' - 


[2- 


(4- 


45 


cyano) thiazolyl] thiourea 








N- [2- (2- (6-chloro)pyridyl)ethyl] 


-N' - 


[2- 


(4- 



trif luoromethyl ) thiazolyl ] thiourea 
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N- [2- (2- (5-chloro)pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- (6-chloro)pyridyl) ethyl] -N* - [2- (5- 
chloro ) pyraziny 1 ] thiourea 

N- [2- (2- {6-chloro)pyridyl)ethyl] -N' - [2- (5- 
bromo ) pyraziny 1 ] thiourea 

N~ [2- {2- ( 6 -chloro )pyridyl) ethyl] -N' - [ (3- (6- 
chloro ) pyridaziny 1 ) ] thiourea 

N- [2- (2- {3-methoxy-6-fluoro)pyridyl) ethyl] -N* - [2- (4- 
methy 1 ) thiazolyl ] thiourea 

N- [2- (2~ (3-methoxy-6-fluoro)pyridyl)ethyl] -N' - [2 - (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
tri f luoromethyl ) thiazolyl ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyr idyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl] -N' - (2- 
pyridyl ) thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (5- 
chloro) pyraziny 1] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl]-N* - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl]-N' - ( (3- (6- 
chloro)pyridazinyl) ] thiourea 

N- [2- {2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (2- {5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- [2- (2- (5-ethoxy-6~fluoro)pyridyl) ethyl] -N' - [2- {4- 
ethyl ) thiazolyl ] thiourea 

N- [2- {2- {5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (5- 
chloro) pyrazinyl] thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2- {5-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N- [2- (2- (3-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (2- (3-ethoxy-6-fluoro)pyridyl)ethyl] -N' -[2- (4- 
trif luoromethyl) thiazolyl] thiourea 

N- [2- (2- {3-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- (3-ethoxy-6-fluoro)pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyraz iny 1 ] thiourea 

N- [2- (2- ( 3 -ethoxy-6-fluoro)pyr idyl) ethyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 
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N- [2- (2- (3-ethoxy-6-fluoro)pyridyl) ethyl] -N* - [ (3- (6- 
chloro ) pyridaziny 1 ) ] thiourea 

N-[2- (2- (3, 6-difluoro)pyridyl)ethyl]-N' -[2- (4- 
cyano) thiazolyl] thiourea 
5 N- [2- (2- (3 , 6-dif luoro)pyridyl) ethyl] -N' - [2- (4- 

trif luoromethyl ) thiazolyl ] thiourea 

N- [2- (2- (3 , 6-dif luoro)pyridyl) ethyl] -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

N- [2- (2- (3 , 6-dif luoro)pyridyl)ethyl] -N' - [2~ (5- 
10 chloro)pyrazinyl] thiourea 

N- [2- (2- (3 , 6-dif luoro)pyridyl) ethyl] -N' - [2- (5- 
bromo)pyrazinyl] thiourea 

N-[2-(2-(3,6-dif luoro ) pyr idy 1 ) ethyl ] -N ' - [ { 3 - ( 6 - 
chloro)pyridazinyl) ] thiourea 
15 N- [2- {cis-2-pyridyl) cyclopropyl] -N* - [2- (4- 

cyano ) thiazolyl ] thiourea 

N- [2- {cis-2-pyridyl) cyclopropyl] -N' - [2- {4- 
trif luoromethyl ) thiazolyl] thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (4- 
2 0 ethyl) thiazolyl] thiourea 

N- [2- (cis -2 -pyr idyl) cyclopropyl] -N' - (2- 
pyridyl) thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' - [2- (5- 
methyl ) pyridy 1 ] thiourea 

2 5 N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (5- 

trif luoromethyl) pyridy 1] thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' - [2- (5- 

ethy 1 ) pyr idyl ] thiourea 

N- [2- ( cis -2 -pyridy 1) cyclopropyl] -N' - [2- (5- 

3 0 chloro ) pyraziny 1 ] thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (cis -2 -pyridyl) cyclopropyl] -N' -[ (3- (6- 
chloro)pyridazinyl) ] thiourea 

3 5 N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2- (4- 

cyano) thiazolyl] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2- (4- 

4 0 ethyl ) thiazolyl ] thiourea 

N- [2- (cis-2- {6-fluoro) pyridyl) cyclopropyl] -N' - (2- 
pyridyl ) thiourea 

N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl ] -N* - [2- (5- 
me thy 1 ) pyr idy 1 ] thiour eia 
4 5 N- [2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2- (5- 

chloro ) pyrazinyl ] thiourea 
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N- [2- (cis-2- (6-f luoro)pyridyl) cyclopropyl] -N* - [2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (cis-2- (6-f luoro)pYridyl) cyclopropyl] -N' - [ (3- (6- 
chloro)pyrida2inyl) ] thiourea 
5 [2- (cis-2- (6-methoxy)pyr idyl) cyclopropyl] -N* - [2- (4- 

cyano ) thiazoly 1 ] thiourea 

N- [2- (cis-2- (6-methoxy)pyridyl) cyclopropyl] -N' - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- [2 - (cis-2 - ( 6 -methoxy)pyridyl) cyclopropyl] -N' - [2- (4- 

1 0 ethyl ) thiazolyl ] thiourea 

N- [2- (cis-2- {6-methoxy)pyridyl) cyclopropyl] -N' - [2- {5- 
chloro ) pyrazinyl ] thiourea 

N- [2- {cis-2- (6-methoxy)pyridyl) cyclopropyl] -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 
15 N- [2- {cis-2- { 6 -methoxy)pyridyl) cyclopropyl] -N' - [ (3- (6- 

chloro)pyridazinyl) ] thiourea 

N- [2- (cis-2- (6-ethoxy) pyridyl) cyclopropyl] -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

N- [2- (cis-2- {6-ethoxy) pyridyl) cyclopropyl] -N* - [2- (4- 

2 0 tri f luoromethyl ) thiazolyl ] thiourea 

N- [2- (cis-2- (6-ethoxy) pyridyl) cyclopropyl] -N* - [2- (4- 
ethy 1 ) thiazolyl ] thiourea 

N- [2- {cis-2- (6-ethoxy) pyridyl) cyclopropyl] -N' - [2- (5- 
chloro) pyrazinyl] thiourea 
2 5 N- [2- (cis-2- (6-ethoxy) pyridyl) cyclopropyl] -N' - [2 - (5- 

bromo) pyrazinyl] thiourea 

N- [2 - (cis-2 - (6-ethoxy) pyridyl) cyclopropyl] -N' - [ (3- (6- 
chloro)pyridazinyl ) ] thiourea 



30 



The following are most preferred compounds. 



N- (2- (2-methoxyphenyl) ethyl) -N' - [2- (4- 
cyano ) thiazolyl ] thiourea 

3 5 N- ( 2 - ( 2 -metho^pheny 1 ) ethyl ) -N ' - [ 2 - ( 4 - 

tri f luoromethyl ) thiazolyl] thiourea 

N- (2- ( 2-methoxyphenyl) ethyl )-N'- [2- (4- 

ethyl ) thiazolyl ] thiourea 

N- (2- ( 2-methoxyphenyl ) ethyl )-N'- [2- (5- 

4 0 bromo ) pyridyl ] thiourea 

N- ( 2 - ( 2 -me thoxypheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
chloro ) pyridyl ] thiourea 

N- (2- (3-methoxyphenyl)ethyl)-N'-[2-(4- 
cyano ) thiazolyl ] thiourea 
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N- (2- O-methoxyphenyl) ethyl) -N' - [2- (4- 
trif luoromethyl) thiazolyl] thiourea 

N- ( 2 - { 3 -methoxyphenyl ) ethyl ) -N ' - [ 2 - ( 4 - 
ethyl ) thiazolyl ] thiourea 
5 N- ( 2 - ( 3 -methoxyphenyl ) ethyl ) -N ' - [ 2 - ( 5 - 

bromo)pyr idyl] thiourea 

N~ (2- (3 -methoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) py ridy 1 ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- {5- 
10 bromo)pyr idyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) pyr idyl ] thiourea 

N- ( 2 - ( 2 , 6 -dif luorophenyl ) ethyl ) -N ' - [ 2 - ( 4 - 
cyano ) thiazolyl ] thiourea 
15 N- (2- (2, 6 -dif luorophenyl) ethyl ) -N' - [2- {4- 

trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2, 6-difluorophenyl)ethyl) -N' - [2- (4- 
ethyl) thiazolyl] thiourea . 

N- (2- (2 , 6-dif luorophenyl) ethyl) -N' - [2- (5- 

2 0 bromo ) pyridy 1 ] thiourea 

N-(2- (2, 6-difluorophenyl) ethyl )-N' - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N' - [2- (5- 
bromo ) pyrazinyl ] thiourea 
25 N-(2-(2, 6-dif luorophenyl ) ethyl ) -N • - [ ( 3 - ( 6 - 

chloro) pyridazinyl) ] thiourea 

N- (2- (2-fluoro-6 -methoxyphenyl) ethyl) -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

N- (2- (2-fluoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 

3 0 chloro ) pyridy 1 ] thiourea 

N- (2- {2-chlorophenyl) ethyl) -N*-[2- (4- 
cyano ) thiazolyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [2- (4- 
ethyl ) thiazolyl ] thiourea 

3 5 N-(2- (2-chlorophenyl) ethyl) -N'- [2- (5- 

bromo ) pyr idyl ] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N'-[2- (5- 
chloro ) pyr idyl ] thiourea 

N- (2- (3-chlorophenyl) ethyl) -N' - [2- (4- 

4 0 cyano ) thiazolyl ] thiourea 

N- (2- {3-chlorophenyl) ethyl) -N*-[2- (4- 
ethyl ) thiazolyl ] thiourea 

N-. ( 2 - ( 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 
bromo ) pyr idyl ] thiourea 
45 N- (2- (3-chlorophenyl) ethyl) -N' - [2- (5- 

chloro ) pyr idyl ] thiourea 
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N- (2- (1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(4- 


cyano) thiazolyl] thiourea 








N- (2- (l-cyclohexenyl) ethyl) 


-N* - 


[2- 


(4- 


trif luoromethyl ) thiazolyl] thiourea 






N- (2- (1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(4- 


ethyl ) thiazolyl 1 thiourea 








N- (2- { 1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(5- 


bromo ) pyr idy 1 ] thiourea 








N- (2- (1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(5- 


chloro ) pyridy 1 ] thiourea 








N- {2- (1-cyclohexenyl) ethyl) 


-N' - 


[ (3 


-(6- 


chloro ) pyridaziny 1 ) ] thiourea 








N- { 2 - ( 2 , 5 -dimethoxypheny 1 ) ethyl 


)-N'-[2- (5- 


chloro) pyrazinyl] thiourea 








N- ( 2 - ( 2 , 5 -dimethoxypheny 1 ) ethyl 


)-N*-[2-(5- 


bromo ) pyrazinyl ] thiourea 








N- (2-cis-phenylcyclopropyl) 


-N' - 


[2- 


(5- 


bromo ) pyr idyl ] thiourea 








N- (2-cis-phenylcyclopropyl) 


-N' - 


[2- 


(5- 


chloro ) pyridy 1 ] thiourea 









N- [2- (2 -pyr idyl) ethyl] -N' - [2- (5 -bromo) pyr idyl] thiourea 
N- [2- ( 2 -pyridy 1) ethyl] -N' - [2- (5- 
chloro) pyridy 1] thiourea 

N- [ 2 - ( 2 -pyr idy 1 ) ethyl ] -N ' - [ 2 - { 5 - 
2 5 trif luoromethyl ) pyridyl] thiourea 

N- [ 2 - ( 2 -pyridyl ) ethyl ] -N ' - [ 2 - ( 5 -ethyl ) pyridyl ] thiourea 





N- [ 2 - ( 2 -pyridyl ) ethyl ] -N ' - [ 2 - ( 5 - 










methyl ) pyridyl ) thiourea 








30 


N- [ 2 - ( 2 - ( 6 -methoxy ) pyridyl ) ethyl ] 


-N• 


-[2 


-(5 


bromo ) pyridyl ] thiourea 










N- 1 2 - { 2 - ( 6 -methoxy ) pyridyl ) ethyl ] 


-N- 


-[2 


-(5 




chloro ) pyridyl ] thiourea 










N- [2- (2- ( 6 -ethoxy) pyridyl) ethyl] - 


N* - 


[2- 


(5- 




bromo ) pyridyl ] thiourea 








35 


N- [2- (2- (6-ethoxy)pyridyl) ethyl] - 


N' - 


[2- 


(5- 




chloro ) pyridyl ] thiourea 










N- [2- (2- (6-f luoro)pyridyl) ethyl] - 


N' - 


[2- 


(5- 




bromo ) pyridyl ] thiourea 










N- [ 2 - ( 2 - ( 6 - f luoro ) pyridyl ) ethyl ] - 


N' - 


[2- 


(5- 


40 


chloro ) pyridyl ] thiourea 










N- [2- (2- (3-f luoro) pyridyl) ethyl] - 


N' - 


[2- 


(5- 




bromo) pyridyl ] thiourea 










N- (2- (2- (3-f luoro) pyridyl) ethyl] - 


N' - 


[2- 


(5- 




chloro ) pyridyl ] thiourea 








45 


N- [2- (2- ( 6 -chloro) pyridyl) ethyl] - 


N' - 


[2- 


(5- 



bromo ) pyridyl ] thiourea 
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-[2 


-(5- 


-12 


- (5- 


[2- 


(5- 


[2- 


(5- 


[2- 


(5-- 


[2- 


(5- 



N- [2- (2- (6-chloro) pyr idyl) ethyl] -N' - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2- (3-methoxy-6-fluoro)pyridyl)ethyl] - 
bromo ) pyridy 1 ] thiourea 
5 N- [2- (2- {3-methoxy~6-f luoro)pyridyl)ethyl] - 

chloro ) pyridy 1 ] thiourea 

N- [2- (2- (5-ethoxy-6-fluoro)pyridyl) ethyl] -Iv 
bromo ) pyridy 1 ] thiourea 

N-[2-(2-(5- e thoxy- 6 - f luor o ) pyr idy 1 ) ethyl ] 
U chloro ) pyridy 1 ] thiourea 

N- [2- (2- (3-ethoxy-6-fluoro)pyridyl) ethyl] -N 
bromo ) pyr idy 1 ] thiourea 

N-'[2- (2- {3-ethoxy-6-fluoro)pyridyl) ethyl] -N 
chloro ) pyridy 1 ] thiourea 

5 N- [2- (2- (3 , 6-dif luoro)pyridyl) ethyl] -N* - [2- (5- 

bromo ) pyr idy 1 ] thiourea 

N- [2- (2- (3 , 6-dif luoro)pyridyl) ethyl] -N' - [2- (5- 
chloro) pyridy 1] thiourea 

N- [2 - ( cis -2 -pyridy 1 ) cyclopropyl] -N' - [2- (5- 
U bromo ) pyr idy 1 ] thiourea 

N- [2- (cis -2 -pyr idyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- [2- (cis-2- (6-f luoro) pyr idyl) cyclopropyl] -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

5 N- [2- (cis-2- (6-f luoro) pyr idyl) cyclopropyl] -N' - [2- (5- 

chloro ) pyridy 1 ] thiourea 

N- [2- (cis-2- ( 6 -methoxy) pyr idyl) cyclopropyl] -N' - [2- (5- 
bromo ) pyridy 1 ] thiourea 

N- [2- (cis-2- (6-methoxy)pyridyl) cyclopropyl] -N' - [2- (5- 
U chloro ) pyr idy 1 ] thiourea 

N- [2- (cis-2- ( 6 -ethoxy) pyridy 1) cyclopropyl] -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- [2- (cis-2- ( 6 -ethoxy) pyridyl) cyclopropyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

5 N-[2- (2, 5-difluoro-3-methoxyphenyl) ethyl] -N' - [2- (5- 

bromo ) pyridyl ] thiourea 

Especially preferred is N- [2- (2-pyr idyl ) ethyl] - 
N' -[ 2- (5-bromo) pyr idyl] thiourea, and its hydrochloride 
0 salt. 

As mentioned above, the invention includes 
pharmaceutically acceptable salts of the compounds defined 
by the above formula (I). Although generally neutral, a 
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particular compound of this invention can possess a 
sufficiently acidic, a sufficiently basic, or both, 
functional groups, and accordingly react with any of a 
number of nontoxic inorganic bases, and nontoxic inorganic 
and organic acids, to form a pharmaceutically acceptable 
salt. Acids commonly employed to form acid addition salts 
are inorganic acids such as hydrochloric acid, hydrobromic 
acid, hydroiodic acid, sulfuric acid, phosphoric acid and 
the like, and organic acids such as p-toluene sulfonic, 
methanesulf onic acid, oxalic acid, p-bromophenylsulf onic 
acid, carbonic acid, succinic acid, citric acid, benzoic 
acid, acetic acid, and the like. Examples of such 
pharmaceutically acceptable salts thus are the sulfate, 
pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, 
monohydrogenphosphate , dihydrogenphosphat e , metaphosphate , 
pyrophosphate, chloride, bromide, iodide, acetate, 
propionate, decanoate, caprylate, acrylate, formate, 
isobutyrate, caproate, heptanoate, propiolate, oxalate, 
malonate, succinate, sxiberate, sebacate, fumarate, maleate, 
butyne-1, 4-dioate, hexyne-1, 6-dioate, benzoate, 
chlorobenzoate , methylbenzoate , dinitrobenzoate , 
hydroxybenzoate , methoxybenzoate , phthalate , sulfonate , 
xylenesulf onate , pheny lacetate , phenylpropionat e , 
phenylbutyrate, citrate, lactate, g-hydroxybutyrate, 
glycollate , tartrate , methanesulf onate , propanesulf onate , 
naphthalene-l-sulf onate, naphthalene-2 -sulfonate, mandelate 
and the like. Preferred pharmaceutically acceptable acid 
addition salts are those formed with mineral acids such as 
hydrochloric acid and hydrobromic acid, and those formed 
with organic acids such as maleic acid and methanesulf onic 
acid. 
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Base addition salts include those derived from 
inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates , and the 
like. Such bases useful in preparing the salts of this 

5 invention thus include sodium hydroxide, potassium 

hydroxide, ammonium hydroxide, potassium bicarbonate, 
calcium hydroxide, calcium carbonate, and the like. 

The pharmaceutically acceptable salts of the 
invention are typically formed by reacting a compound as 

0 defined with an equimolar or excess amount of acid or base. 

The reactants are generally combined in a mutual solvent 
such as diethyl ether or benzene, for acid addition salts, 
or water or alcohols for base addition salts, and the salts 
normally precipitate out of solution within about one hour 

5 to about ten days and can be isolated by filtration or 

other conventional methods. The salts of the compounds of 
the invention will convert to the compound per se after 
administration and are thus prodrugs. All prodrugs are 
administered in an amount suf f icient " to generate an 

0 effective amount of the compound to contact the virus and 

interact with it (e.g. inhibit replication thereof). 

The compounds of the present invention also 
include racemates, racemic mixtures, and individual 
enantiomers or diastereomers . All asymmetric forms, 

5 individual isomers and combinations thereof are within the 

scope of the present invention. 

As noted, the optically active diastereomers of 
the compounds of Formula 1 are considered part of this 
invention and such optically active isomers may be prepared 

0 from their respective optically active precursors by the 

procedures described herein, or by resolving the racemic 
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mixtures. The resolution can be carried out in the 
presence of a resolving agent, by chromatography, by 
repeated crystallization or by some combination of these 
techniques which are known to those skilled in the art. 
5 Further details regarding resolutions can be found in 

Jacques, et al., Enantiomers. Racemates. and Resolutions. 

John Wiley & Sons 1981. 

The compounds of the present invention, or their 
precursors, are prepared using procedures known to those of 
10 ordinary skill in art. More particularly, the compounds of 

Formula (1) are prepared according to the procedures shown 
below in Schemes I, II, and III, and as described following 
the Schemes. 

1 5 SCHEME I 




Rc C C N C N R 




(3) 
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In Scheme I, a derivative of isothiocyanate (1) 
is reacted with an amino group (2) in approximately 1:1 
molar ratio, in an inert organic solvent such as N,N- 
dimethyl formamide and stirred at an appropriate 
5 temperature of between about 0-150°C for a period of time 

between about 1 and 72 hours. The time and temperature 
used depends upon the reactivity of the individual 
reagents- The product (3) may be isolated by conventional 
techniques - 

10 




(3) 

Scheme II is run under the same general reaction 
1 5 conditions as Scheme I. 



20 
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Scheme TTT 



ft, 




Rfi R9 R4 Ry^ 



5 Scheme III is a process analogous to that 

described in J. Qro. rh^m. ,vol. 49, 4123 (1984) herein 
incorporated by reference. 

The compounds employed as initial starting 
materials in the synthesis of the compounds of this 
1 0 invention are well known and, to the extent not 

commercially available, are readily synthesized by standard 
procedures commonly employed by those or ordinary skill in 
the art. 

Other teaching for preparing the compounds of 

1 5 the invention may be found in Oraanir Svnr,h<:^c,i c; . gg 

(1965); Synthesis. 2M (1974); Journal o f the Am^ri r^n 
Chem. SOClfiry . 11, 1236 (1957); and Qraanir .q^^^h^c:Sc 211, 
69, (1940), and Synthesis. May 1983, p. 391, incorporated 
herein by reference. 

2 0 Tests with the above compounds of Formula 1 have 

indicated activity as inhibitors of HIV. While not being 
bound by theory, it is believed that the compounds act as 
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reverse transcriptase inhibitors, and thereby act to 
inhibit replication of the virus. 

The following is a description of the test 
systems used in analyzing compounds in effectiveness 
5 against HIV. 

Tests A, B. C. and D (XTT) 

MT4 cells in a medium of RPMI 1640, 5% FCS, 
penicillin/streptomycin are adjusted to 2x10^ cells/ml and 
seeded Into microplates (96 wells/plate) 100 ml cell 

10 suspension/well giving 2x10^ cells/well. The compound to 

be tested is made into a 10 mg/ml mixture in DMSO and 
stored at -20*'C- The compound in DMSO is diluted with 
medium containing 10% DMSO in a 10- fold dilution series to 
give 1 mg/ml, 10 mg/ml, and 100 mg/ml solutions. Further 

15 dilutions to 400, 40, 4 and 0.4 mg/ml are made in medium 

containing microplates. Fifty ml of the 400, 40, and 4 
mg/ml are transferred to the cell-containing microplates 
with a multi-channel pipette (final concentration: 100, 
10, and 1 mg/ml). Finally, 50 ml of virus suspension is 

2 0 added to each well (with a repetitive "Eppendorf" 

multipipett) . Each plate has at least six wells with the 
following: [Test A: HIV virus; Test B: HIV(II) virus; Test 
C: SIV virus; Test D: No virus]; with no drug (virus 
control) and six wells without virus (medium control) . The 

2 5 plate is put into a plastic bag and incubated for six days 

in C02 atmosphere. To each well in the plate is added 50 
ml of XTT ( (2, 3-bis [2-methoxy-4-nitro-5-sulfophenyl] -5- 
[ (phenylamino) carbonyl] -2H-tetrazolium hydroxide), (1 mg/ml 
0.01-0.02 mM N-metyl-phenazonium methosulfate) . After six 

3 0 hours of incubation in CO2 atmosphere the plates are 

covered with adhesive plate sealers and gently mixed on a 
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vortex. Optical densities are determined at a wavelength 
of 450 nm and a reference wavelength of 650 nm. The 
percent reduction of cytotoxocity caused by the virus 
infection is calculated as follows: 

OD450 compound - OD450 inf cells 

X 100 

OD450 uninf cells - OD450 inf cells 

Tests E, Fr r?, H (HIV-IRT, HIV-2RT, SIVRT, no virus) 

MT-4/H9-cells are adjusted to 2x10^ cels/ml 
medium (RPMI 1640, 5% FCS, penicillin/streptomycin) and 
seeded into microplates (96 wells/plate) 100 ml cell 
suspension/well giving 2 x 10^ cells/well. The compound to 
be tested is made 10 mg/ml in DMSO = stock solution (stored 
at -20°C) . The compound dissolved in DMSO is diluted 25 
times in medium to give 400 mg/ml. Further dilutions to 40 
mg/ml and 4 mg/ml are made in microplates. 

50 ml of the dilutions 400 mg/ml, 40 mg/ml and 
4mg/ml are transferred to the "cell-containing" microplate 
with a multichannel pipette. (Final concentration: 100, 10 
and 1 mg/ml ) . 

Finally 50 ml of virus suspension is added to 
each well (with a repetitive "Eppendorf multipett"). [Test 
E-HIV-1; Test F-HIV-2; Test G-SIV; Test H-no virus]. 

Each plate has at least four wells with virus 
but no drug (virus control) and two wells without virus 
(medium control). The plate is put into a plastic bag to 
avoid evaporation and incubated, for six days in CO2- 
atmosphere. 10 ml supernatant from each well is 
transferred with a multichannel pipette into a new 
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microplate to which 40 ml VDB, (50 mM Tris-HCl pH = 7.6, 35 
mM KCl, 4 mM DTT, 1 mM EDTA, 1.3% Triton X-100), have been 
added to each well. The addition of 50 ml RT-reaction mix, 
(10 ml culture supernatant, 40 ml VDB and 50 ml reaction 
mixture giving a final concentration of: 100 mM Tris-HCl 
pH = 7.6, 100 mM KCl, 4 mM MgCl2/ 4 mM DTT, 275 mg/ml 
BSA/ml, 5 mg (rA)n (dT) i2-l8/nil ^nd 0.3 mM dTTP (specific 
activity 18.000 cpm/pmol) ) gives a final volume of 100 
ml/well. After 60 minutes of incubation the whole assay 
volume is transferred by use of a cell harvester to a 
filter mat prewetted with 5% TCA. The filter is washed in 
5% TCA and rinsed once in ethanol. After drying the filter 
mat at 60°C for 30 min. each filter (96/mat) is punched out 

and put into counting vials 2 ml of scintillation fluid is 
added and the samples are counted (1 min) or the whole 
filter mat is put into a plastic bag, 10 ml of 
scintillation fluid is added and the filter mat is counted 
in a Beckman Betaplate counter. Percent reduction of RT 
activity is determined by comparing RT activity for virus 
control with the RT activity measured for each dilution of 
the compound. 

Test I (HIVRT (rAdt)) 

The compounds were tested for direct inhibitory 
activity on HIV-RT in a volume of 100 ml recombinant HIV-RT 
(diluted in virus disruption buffer to give 200.000 cpm) . 

100 mM Tris-HCl pH 7.6, 100 mM KCl, 4 mM MgCl2/ 
4 mM DTT, 275 mg/ml BSA, 0 . 5 mg (rA) n (dT) 12-18 and 0.3 mM 
3H-=dTTP (specific activity 18.000 cpm/mol) . After 60 
minutess of incubation 40 ml in duplicate were spotted on 
paper discs and washed in 5% TCA. After rinsing the paper 
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discs in ethanol they were dried and counted in 
scintillation fluid . 

The following Tables illustrate activities of 
compounds in the above -described tests. The numbers 
represent % inhibition. 
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TablP A1 



S 




Test 


100 ua/ml 


10 ua 


1 11 rr /tti 1 




A 




0 Q 


41 


13 


A 




1 fin 

X U u 


100 


2 


A 


48 


1 nn 
J. u u 


O A 


4 


A 




70 


62 


8 


A 


58 


100 


78 


4 


A 


64 


98 


11 


0 


D 


45 


33 


18 


31 


B 


50 


28 


48 


0 


B 


20 


84 


0 


10 


B 


0 


0 


0 


19 


C 


6 


0 


0 




C 


9 


75 


0 


0 


C 


22 


40 


8 


0 


c 


65 


17 


2 


1 


E 


99 


99 


99 


10 


E 


99 


99 


99 


1 


F 


95 


57 


75 


43 


F 


86 


76 


79 


43 
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Table 



\=/ ^ N N — Ri 
H H 



El 


1 Test 


100 uo/ml 


10 uq/mJ, 


1 V,q/jnX 


.0.1 nq/ml 




A 


66 


24 


100 




n 


A 


4 


16 


75 


62 


It 


A 


31 


31 


84 


84 


« 


D 


68 


75 


46 


0 


n 


C 


43 


5 


11 


9 


M 


I 




73 


73 


63 


« 


I 




75 


75 


68 


M 


E 


97 


96 


97 


98 


II 


F 


96 


98 


95 


56 




B 


19 


38 


100 


21 


-Hi 

C (CH3)3 


0 


9 


0 


0 


■ 1 


I 




15 


8 


8 
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TablP A2 (r-nntinued) 



Rl 


Test 


100 ua/mi 




X ]XQ/rnx 


u . X ..UQ 1 mx 


CH-i 

— <\ T 


A 


99 


85 


71 




li 


A 


100 


88 


6 


7 


II 


D 


0 


0 








I 


- 


38 


39 


34 


n 


C 


0 


1 


0 


- 


n 


E 


94 


91 


23 


1 


II 


F 


93 


61 


92 


1 


11 


B 


85 


100 


100 


13 


CN 


0 


0 


63 


- 


I* 


A 


0 


0 


51 


84 


II 


D 


93 


70 


53 


0 


II 


C 


0 


2 


5 


11 


II 


I 




94 


93 


72 


II 


I 




95 


95 


73 


H 


E 


98 


98 


98 


99 


II 


F 


96 


94 


91 


67 


11 


B 


0 


0 


90 


74 
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Table A2 (conninupd^ 



Pi 


Test 


1 no llrr /ml 


1 n llrr /ml 


J. H^IZJ^J, 


u . 1 fj,o/ml 




A 


0 


0 


0 




n 

o 












II 


I 




13 


1 


1 




A 


18 


0 


0 






X 

CI 










II 


I 




1 


1 


1 


T 


A 

Br 


30 


0 


0 




tt 


I 




1 


. 1 


1 
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Table A2 (rnnt-inupd) 



El 


Test 


100 ua/ml 


10 uq/m; 


1 Lla/ml 


0.1 |ia/ml 






30 


51 


32 




II 


A 


14 


65 


46 


- 


S-NwCi4H29 


33 


0 


0 


- 


n 


I 




± 


X 


J. 




0 


25 


0 




II 


I 




16 


16 


1 


/""\-Cl A 


0 


67 


17 




11 


I 




35 


29 


4 
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Table A2 f conr-im]f>d) 





TEST 


100 ua/ml 


10 I4q/n\l 


1 wcr/ml 


0.1 uq/ml 




A 




41 


5 


0 


A 


0 


32 


5 


- 


CI 


A 


0 


52 


0 




1 


I 




50 


31 


5 


— ^^S02NH2 


A 


- 


22 


0 


3 




A 




0 


0 


0 




A 


6 


2 


0 






A 


22 


23 


0 




H 1 


I 




6 


12 


5 
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Table A2 (continued) 



El TEST 


100 ^ia/rnl 


10 Uq/ml 


1 WQ/ml 


0.1 m/ml 


N=< 

CH-, 


100 


64 


42 




II 


I 




9 


15 


9 


It 


B 


100 


27 


0 




II 


C 


0 


0 


0 






100 


100 


4 


- 


tt 


I 


- 


36 


27 


1 


II 


c 


100 


20 


2 


- 


—(1 ^ 


10 


0 


0 




^ ff 
N-N 


45 


27 


11 




II 


I 




14 


14 


12 


n 


c 


15 


8 


5 




N 


D 


0 


33 


33 


15 
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El 1 TEST 


mo no /ml 


10 uq/mi 


1 wq/ml 


n.l lia/ml 




- 


0 


0 


0 


— ^ 

1 A 




0 


0 


VJ 


N 


0 


0 


U 




1 I 




38 


8 


1 




0 


71 


0 




-CH.-^°) * 




7 


10 


3 


. '\' . 




10 


12 


7 
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Table A7 (confinn^H) 



El 


1 TEST 


100 ^o/ml 


10 uq/ml 


I. uq/ml 


0.1 uq/ml 




100 


100 


63 




n 


D 


23 


27 


32 


- 




C 


8 


1 


0 




ti 


I 




40 


36 


39 


ti 


A 


41 


QQ 


c ^ 
3 J 


0 


11 


E 


95 


96 


77 


1 


II 


F 


96 


84 


87 


1 


M 


B 


50 


100 


99 


17 


CH3 


50 


28 


8 




■ 1 


I 




24 


12 


12 
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Table A2 (crontimifid) 



El TEST 


100 uq/ml 


10 ua/ml 


1 [la/ml 


0.1 |la/ml 


CI 


100 


19 


4 




II 


E 


97 


8 


11 




11 


F 


93 


72 


6 


1 


n 


B 


36 


100 


22 


18 


It 


I 




1 


6 


9 


II 


C 


17 


2 


0 




M 


G 


87 


1 


1 






33 


5 


0 




• 


X 




8 


5 


1 
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s 




Ex 


TEST 


100 Uq/T^l 


10 uq/ml. 


1 ^q/mj. 


0.1 ua/ml 




A 




n 
u 


0 


0 




A 




0 


0 


25 


-o 


A 




0 


0 


0 


— \lMe 


0 


0 


0 




— \ 


A 




9 


13 


0 
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Table A4 



H H 





1 TEST 


100 Ua/ml 


J.0 wq/mi 


1 uq/inl 


0.1UCT/ni;i 


MeO— ^ ^ A 

MeO 


0 


54 


4 




- 1 . 


0 


58 


44 






73 


79 


5 




a 


1 A 


71 


93 


22 




F 


A 


100 


100 


100 




n 


A 


16 


52 


98 




II 


I 




92 


77 


43 
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Tahle? A4 ( r.ont-inued) 



£5 


TEST 


3-00 UCT/m; 


10 uq/mi 


1 na/ml 


0.1 wq/ini 




A 


100 


100 


96 
















II 


B 


100 


91 


100 




(1 


C 


0 


5 


0 




II 


I 




33 


30 


12 
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N N 
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Table A5 frnnrinued) 



Ell 


El3 


TEST 


100 


1^ 


1 




CH^Ph-pCl 


Ac 


A 


18 


3 


5 


- 


CH2Ph 


Ph 


A 


100 


16 


2 


- 


It 


II 


C 


100 


12 


0 


- 


II 


II 


D 


3 


0 


0 


- 


11 


II 


A 


99 


12 


0 


- 


II 


u 


E 


98 


63 


41 


- 


II 


11 


F 


95 


1 


33 


42 


It 


.. 


B 


80 


48 


37 


24 


CH2Ph 


CH2Ph ^ 


A 


100 


46 


0 


- 


It 






100 


29 


4 


- 


n 




E 


98 


9 


1 


- 


It 




F 


98 


59 


1 


1 


II 




B 


58 


100 


35 


0 


It 


II 


C 


100 


20 


2 




It 


II 


G 


93 


1 


1 




CH2Ph-p-0H 


H 


A 




0 


0 


0 


CH2Ph-p-0H 


Ph 


A 




34 


4 


1 


CH2Ph-p-OH 


Ph 


A 


99 


19 


44 






II 


B 


100 


12 


0 






II 


C 


100 


28 


6 
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A £eat:ure of chis invention also disclosed is a 
method oj adr,inistering to a huaan in need thereof the 
compounds Of the invention or their pha^aoeutically 

the replication of the HIV/AIDS virus in infected human 
cells and to inhibit AIDS from developing in humans 

.'he Lwxxnr ""'^'^^ °^ "^^^"^ " 

cne HIV/ AIDS virus. 

The present invention also discloses the 
compounds of the invention and their salts for use in the 
treatment of the condition referred to above, as well as 
the use of such compounds in the preparat-ion of 
Pharmaceutical formulations for the treatment of such 
conditions. 

^ I" 9«neral for the treatment as described above 
a suitable effective dose of the compound or its 
Pharmaceutically acceptable salt will be in the range of 
0 _5 to 250 mg per kilogram bodyweight of recipient per day 
Administration may be by any suitable route includi:, oral,' 
rectal nasal, topical (including buccal and sublingual) 
vaginal or parenteral (including subcutaneous, 
intramuscular, intravenous and intrade^al, administration. 
It will be appreciated that the preferred route may varv 
«ith, for example, the condition, age. and weight of t^ 
recipient. ^ 

The administered ingredients may be used as a 
therapy m conjunction with other therapeutic agents 
(other anti-virals, anti-bacterials, compounds useful for 
preventing resulting secondary or contemporaneous 
afflictions associated with HIV/AIDS) such as AZT, ddl, 
ddC, [2-hydroxy-l-(hydroxymethyl)ethoxy)methyl]guanine 
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9- (2-hydroxyethoxymethyl) guanine (acyclovir) , 2-amino-9- (2- 
hydroxyethoxymethyl) purine, suramin, ribavarin, 
antimoniotungstate (HPA-23), interferon, e.g., a 
interferon, interleukin II, and phosphono formate 
(Foscarnet) or in conjunction with other immune modulators 
including bone marrow or lymphocyte transplants or other 
medications such as levamisol or thymosin which would 
increase lymphocyte numbers and/or function as is 
appropriate . 

For example, in an evaluation of the combination 
of AZT and a compound of the formula 




H H 



a synergistic effect was observed. The combination was 
evaluated against HIV-1 in CEM cells using the technique of 
Prichard and Shipman (Antiviral Research, 14. 181-206 
(1990)). The peak of synergy was observed at 0.5 ^lg/ml of 
the compound of the formula above and 0.005 \ig/ml of AZT. 

While it is possible for the administered 
ingredients to be administered alone, it is preferable to 
present them as part of a pharmaceutical formulation. The 
formulations of the present invention comprise at least one 
administered ingredient, as above-defined together with one 
or more acceptable carriers thereof and optionally other 
therapeutic ingredients. The carrier (s) must be 
"acceptable" in the sense of being compatible with the 



wo 93/03022 



PCT/SE92/00533 



-147- 



other ingredients of the formulation and not deleterious to 
the recipient thereof. 

The formulations include those suitable for 
oral, rectal, nasal, topical (including buccal and 
sublingual), vaginal or parenteral (including subcutaneous, 
intramuscular, intravenous and intradermal) administration. 
The formulations may conveniently be presented in unit 
dosage form, e.g., tablets and sustained release capsules, 
and may be prepared by any methods well known in the art of 
pharmacy . 

Such methods include the step of bringing into 
association the to be administered ingredients with the 
carrier which constitutes one or more accessory 
ingredients. In general, the formulations are prepared by 
uniformly and intimately bringing into association the 
active ingredients with liquid carriers or finely divided 
solid carriers or both, and then if necessary shaping the 
product . 

Formulations of the present invention suitable 
for oral administration may be presented as discrete units 
such as capsules, cachets or tablets each containing a 
predetermined amount of the active ingredient; as a powder 
or granules; as a solution or a suspension in an aqueous 
liquid or a non-aqueous liquid; or as an oil-in-water 
liquid emulsion or a water-in-oil liquid emulsion and as a 
bolus, etc. 

With regard to compositions for oral 
administration (e.g. tablets and capsules), the term 
"suitable vehicle" means common excipients such as binding 
agents, for example, syrup, acacia, gelatin, sorbitol, 
tragacanth, polyvinylpyrrolidine (Povidone) , 
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methylcellulose, ethylcellulose, sodium carboxy- 
methylcellulose, hydroxypropylmethylcellulose , sucrose and 
starch; fillers and carriers, for example corn starch, 
gelatin, lactose, sucrose, microcrystalline cellulose, 
5 kaolin, mannitol, dicalcium phosphate, sodium chloride and 

alginic acid; disintegrators such as microcrystalline 
cellulose, corn starch, sodium starch glycolate, . alginic 
acid; and lubricants such as magnesium stearate and other 
metallic stearates, stearic acid, silicone fluid, talc, 

10 waxes, oils and colloidal silica. Flavoring agents such as 

peppermint, oil of wintergreen, cherry flavoring or the 
like can also be used. It may be desirable to add a 
coloring agent to make the dosage form more aesthetically 
pleasing in appearance or to help identify the product. 

15 The tablets may also be coated by methods well known in the 

art, 

A tablet may be made by compression or molding, 
optionally with one or more accessory ingredients. 
Compressed tablets may be prepared by compressing in a 

20 suitable machine the active ingredient in a free- flowing 

form such as a powder or granules, optionally mixed with a 
binder, lubricant, inert diluent, preservative, surface- 
active or dispersing agent. Molded tablets may be made by 
molding in a suitable machine a mixture of the powdered 

25 compound moistened with an inert liquid diluent. The 

tablets may optionally be coated or scored and may be 
formulated so as to provide slow or controlled release of 
the active ingredient therein. 

Formulations suitable for topical administration 

3 0 include lozenges comprising the ingredients in a flavored 

basis, usually sucrose and acacia or tragacanth; pastilles 
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comprising the active ingredient in an inert basis such as 
gelatin and glycerin, or sucrose and acacia; and 
mouthwashes comprising the ingredient to be administered in 
a suitable liquid carrier. 

Formulations suitable for topical administration 
to the skin may be presented as ointments, creams, gels and 
pastes comprising the ingredient to be administered and a 
Pharmaceutically acceptable carrier. An exemplary topical 
delivery system is a transdermal patch containing the 
ingredient to be administered. 

Formulations for rectal administration may be 
presented as a suppository with a suitable base comprising, 
for example, cocoa butter or a salicylate. 

Formulations suitable for nasal administration 
wherein the carrier is a solid include a coarse powder 
having a particle size, for example, in the range 20 to 500 
microns which is administered in the manner in which snuff 
xs taken, i.e., by rapid inhalation through the nasal 
passage from a container of the powder held close up to the 
nose. suitable formulations wherein the carrier is a 
liquid, for administration, as for example, a nasal spray 
or as nasal drops, include aqueous or oily solutions of the 
active ingredient. 

Formulations suitable for vaginal administration 
may be presented as pessaries, tampons, creams, gels, 
pastes, foams, or spray formulations containing in addition 
to the active ingredient such carriers as are known in the 
art to be appropriate. 

Formulations suitable for parenteral 
administration include aqueous and non-aqueous sterile 
injection solutions which may contain anti-oxidants 
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buffers, bacteriostats and solutes which render the 
formulation isotonic with the blood of the intended 
recipient; and aqueous and non-aqueous sterile suspensions 
which may include suspending agents and thickening agents. 
The formulations may be presented in unit-dose or multi- 
dose containers, for example, sealed ampules and vials, and 
may be stored in a freeze-dried (lyophilized) condition 
requiring only the addition of the sterile liquid carrier, 
or example water for injections, immediately prior to use. 
Extemporaneous injection solutions and suspensions may be 
prepared from sterile powders, granules, and tablets of the 
kind previously described. 

Preferred unit dosage formulations are those 
containing a daily dose or unit, daily sub-dose, as herein 
above recited, or an appropriate fraction thereof, of the 
administered ingredient . 

The antiviral compounds of Formula I can be used 
as surface disinfectants. Solutions containing as little 
as 0.1 percent by weight of the antiviral compound maybe 
effective for disinfecting purposes. Preferably, such 
solutions also can contain a detergent or other cleansing 
agent. The solutions maybe useful for disinfecting objects 
such as glassware, dental and surgical instruments, and 
surfaces such as walls, floors, and tables in areas where 
maintenance of sterile conditions is important, for 
example^ hospitals, food-preparation areas, and the like. 

In practicing the method for treating or 
inhibiting HIV and/or AIDS, the antiviral can be 
administered in a single daily dose or in multiple doses 
per day. The treatment regime may require administration 
over extended periods of time, e.g., for several days or 
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for several months or years. The amount administered per 
dose or the total amount administered will depend on such 
factors as the nature and severity of the infection, the 
age and general health of the patient, the tolerance of 
both the patient and the microorganism or microorganisms 
involved in the infection to the antiviral compound. 

The following formulation examples represent 
specific pharmaceutical formulations employing compounds 
comprehended by the present method. The formulations may 
employ as active compounds any of the compounds of Formula 
I or a pharmaceutically acceptable salt thereof The 
examples are illustrative only and are not intended to 
limit the scope of the invention in any way. 

F°""""'^'-1^n 1 
Hard gelatin capsules are prepared using the 
following ingredients: 

Ouan^^^Y fmqi^rr t"s"1 «=>) 
Compound 1250 
Starch dried 200 
Magnesium stearate 

The above ingredients are mixed and filled into 
hard gelatin capsules in 460 mg quantities. 
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10 



fnyT^nl anion 2 

A tablet formula is prepared using the 
ingredients below: 

^^If^n^i^y (TT>g/ tablet) 

Compound 250 

Cellulose, microcrystalline 400 

Silicon dioxide, fumed 10 

Stearic acid 5 

Magnesium stearate 10 
The components are blended and compressed to form tablets 
each weighing 675 mg. 



Fnrmulation 3 
An aerosol solution is prepared containing the 
15 following components: 

Weight 

Compound 0.25 
Ethanol 29.75 
Propellant 22 70,00 
2 0 ( Chlorodi f luorome thane ) 

The active compound is mixed with ethanol and 
the mixture added to a portion of the propellant 22, cooled 
to -30^C and transferred to a filling device. The required 
amount is then placed in a stainless steel container and 
25 diluted with the remainder of the propellant. The valve 

units are then fitted to the container. 
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Tablets each containing 60 mg of active 
ingredient are made up as follows: 

Compound 

OH ^0 ">g 

Starch 

w 45 mg 

Microcrystalline cellulose ,c 

Polyvinylpyrrolidone 

(as 10% solution in water) a 
sodium carboxymethyl starch a ^ 

Magnesium stearate 

Talc "'^ 

1 mg 

passed thJV""' ingredient, starch and celluXose are 
passed through a No. 45 mesh U.S. sieve and mixed 
thoroughly. The solution of polyvinylpyrrolidone is mixed 
w.th the resultant powders which are then passed through a 

t 40 60 c and passed through a No. 18 mesh U.S. sieve 
The sod,^ ^^^^^^ ^ ve. 

talc previously passed through a No. 60 mesh u.s sieve 
are then added to the granules which, after mixing arl 
compressed on a tahlet machine to yield tablets eL 
weighing 150 mg. 

n^ae as fonr'^' '° °^ 

Compound 

80 mg 

Starch ^ 
vr- 59 mg 

Microcrystalline cellulose 

Silicone fluid 

2 mg 
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The active ingredient, cellulose, starch and 
magnesium stearate are blended, passed through a No. 45 
mesh U.S. sieve, and filled into hard gelatin capsules in 
200 mg quantities. 

p-nr-mnlat-inn 6 
Suppositories each containing 225 mg of 
medicament are made as follows: 

Compound 225 mg 

Saturated fatty acid 

glycerides 2 mg 

The active ingredient is passed through a No. 60 
mesh U.S. sieve and suspended in the saturated fatty acid 
glycerides previously melted using the minimum heat 
necessary. The mixture is then poured into a suppository 
mold of nominal 2 g capacity and allowed to cool. 

T?r.T-mn1at-inn 7 

AS intravenous formulation is prepared as 

follows : 

Compound 100 mg 

Isotonic saline 1000 ml 

The solution of the above ingredients is 
administered intravenously at a rate of 1 ml /minute to a 
mammal in need of treatment. 

It should be understood that in addition to the 
ingredients particularly mentioned above the formulations 
of this invention may include other agents conventional in 
the art having regard to the type of formulation in 
question. 
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The following examples further illustrate the 
compounds of the present invention and methods for the 
synthesis. The examples are not intended to be limiting to 
the scope of the invention in any respect and should not be 
so construed. 

Examples anri Pr-ocpdurpc; 

The following are experimentals illustrating 
methods for preparing the compounds of the invention. 

ExamnIP 1 

N- f^-PtlPnertlYl ) -N- -f2- (1 , ? , 4-rhiadi^^nWi ^ ^ rhnnn^p. 



N=C=S S- 
H,N- ^ 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 inmol. 3.0 mL) and 2-amino-1.3 , 4-thiadiazole (2.02 g, 
20 mmol) in i^^. iV-dimethylformamide (50 mL) was heated to 
100 C. After 68 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, and water. The organic layer 
was filtered and the solid obtained (2.24 g) triturated 
with ethyl acetate to provide 1.9 g (36%) of the title 
product . : 
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mp 210-211. 5°C; 

IR (KBr, cm-1) 3320, 2924, 2869, 2685, 1645, 1543, 1453, 
1384, 1344, 1278, 762, 749, 700, 650; 

1h NMR (300 MHz, DMSO-d6) 5 12.35 (br s, IH) , 8.92 (s, IH) , 
5 8.78 (br s, IH) , 7.38-7.18 (m, 5H) , 3.84-3.72 (m, 2H) , 2.92 

(t, J=6 Hz, 2H) ; 
MS (FD) m/e 264 (M+) ; 
UV (EtOH) 277nm, 253nin, 205nm. 

Anal. Calcd for C11H12N4S2: 
10 Theory: C, 49.98; H, 4.57; N, 21.19. 

Found: C, 50.07; H, 4.66; N, 21.48. 



15 



Example 2 



M- f2-phgn^Mivi ^ -N - - r4 ■ ';-diTng>t:hvl- (2-r.hiazolv1 ) 1 thiourea 



\ / ^ N 




CH3 



2-Amino-4, S-dimethylthiazole hydrochloride (3.3 
g, 20 mmol) was slurried with methylene chloride and shaken 

20 with saturated sodium bicarbonate solution. The layers were 

separated and the aqueous washed with methylene chloride 
(2x) . The combined organics were dried over magnesium 
sulfate, filtered and concentrated. To the resulting solid 
was added 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 

25 mL) and N,i\^-dimethylf ormamide (50 mL) . The resulting 

solution was heated to 100*'c. After 95.25 h, the reaction 
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was cooled to room temperature and poured into ethyl 
acetate. The organic phase was washed with IN hydrochloric 
acid, saturated sodium bicarbonate solution, and water 
(2x) . The organic layer was filtered and the solid obtained 
(3.9 g) recrystallized from ethyl acetate to provide 3.3 g 
(57%) of the title product: 
mp I86-7OC; 

IR (KBr, cm-1) 3166, 3022, 1523, 1502, 1289, 1215, 737, 
695; 

1h NMR (300 MHz, DMSO-d6) 5 11.42 (br s, IH) , 9.83 (br s, 
IH), 7.36-7.16 (m, 5H) , 3.86-3.73 (m, 2H) , 2.91 (t, J=7 Hz, 
2H) , 2.19 (s, 3H) , 2.08 (s, 3H) ; 
MS (FD) m/e 291 (M+) ; 

UV (EtOH) 298nm {e=17987), 257nm (e=9939), 204nm (e=20802). 
Anal. Calcd for C14H17N3S2: 



N- r2- (4-Methvl) -l-nhenethvll -n- - f2-rhiazolv1 ) rhioin-^^ 



Theory : 
Found: 



C, 57.70; H, 5.80; N, 14.42. 
C, 57.41; H, 5.85; N, 14.39. 





A solution of 2- (4-methylphenethyl) 
isothiocyanate (820 mg, 4.6 nunol) and 2-aminothia2ole (565 
mg, 5.65 mmol) in i^,N-dimet:hylf ormamide (15 mL) was heated 
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to lOO^C. After 20.5 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid (2x) , saturated 
sodium bicarbonate solution, and brine. The organic layer 
5 was dried over magnesium sulfate, filtered and 

concentrated. The solid obtained (1.1 g) was purified by 
flash chromatography on silica gel (1% ethyl acetate in 
methylene chloride) to provide 570 mg (45%) of the titled 
compound, A seunple was recrystallized from ethyl acetate: 
10 mp 132-3''C; 

IR (KBr, cm-1) 3168, 2990, 1560, 1513, 1166, 808, 705; 
1h NMR (300 MHz, DMS0-d6) 5 11.62 (br s, IH) , 9.69 (br s, 

IH), 7.36 (d, J=4 Hz, IH) , 7.20-7.06 (m, 5H) , 3.83-3.73 (m, 

2H) , 2.87 (t, J=7 Hz, 2H) , 2.30 (s, 3H) ; 

15 MS (FD) m/e 277 (M+) ; 

UV (EtOH) 288nm (6=18773), 257nm (6=11948), 212nm 

(e=14509) , 

Anal. Calcd for C13H15N3S2: 

Theory: C, 56.29; H, 5.45; N, 15.15. 
20 Found: C, 56.55; H, 5.52; N, 15.04. 

E;;amplg 4 

f 2 -phenethvl ) ' - ( 2 -pvr idv 1 ) thiourea 



25 
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A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-aminopyridine (1.90 g, 20 mmol) 
in w,/7-dimethylformainide (50 mL) was heated to 100°C . After 
4 h. the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic solution was washed with 
water {3x) . The organic layer was dried over sodium 
sulfate, filtered and concentrated. The resulting white 
solid was recrystallized from ethyl acetate to provide 1.86 
g (36%) of the titled product: 
mp 153-154°C; 

IR (KBr, cm-1) 3232, 1536, 1477, 1319, 775; 

1h mm (300 MHz, CDCI3) 5 11.72 (br s, IH), 8.59 (br s, 
IH), 7.97 (d, J=4.2 Hz, IH) , 7.64(dt. J=1.7,8.2 Hz, IH) , 
7.37-7.26 (m, 5H) , 6.92 (dd. J=7.2,5.1 Hz, IH) , 6.74 (d, 
J=8.2 Hz, IH), 4.06 (m, J=6.8 Hz, 2H) , 3.04 (t, J=6.9 Hz, 
2H) ; 

MS (FD) m/e 257 {M+) ; 

UV (EtOH) 293nm (6=12040), 266nm (6=12961), 247nm (6=11912) 
202nm (£=12963). 

Anal. Calcd for C14H15N3S: 

Theory: C, 65.35; H, 5.87; N. 16.33. 

Found: C, 65.46; H, 5.82; N, 16.24 
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Example 5 

( 2 -nhenethvl ) -N ' - ( 4 -pvr idvl ) thiourea 




5 

A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 4-aminopyridine (1.92 g, 20 minol) 
in N,i\^-dimethylformamide (50 inL) was heated to lOO^^C. After 
4.5 h, the reaction was cooled to room temperature and 

10 poured into ethyl acetate. The organic solution was washed 

with water (2x) and brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated. The oil obtained 
was purified by flash chromatography on silica gel (5% 
methanol in ethyl acetate to 10% methanol in ethyl 

15 acetate) . This material was recrystallized from ethyl 

acetate yielding 1.85g (36%) of the title product: 
mp 154. 5^*0; 

IR (KBr, cm-1) 3142/ 1579, 1518, 1328, 1276, 750; 

1h NMR .(300 MHz, CDCI3) 5 8.42 (dd, J=l,5 Hz, 2H) , 7.94 (br 

20 s, IH) , 7.39-7.23 (m, 5H) , 6.81 (d, J=5 Hz, 2H) , 6.38 (br 

s, IH) , 3.99 (m, J=6 Hz, 2H) , 3.02 (t, J=6 Hz, 2H) : 
MS (FD) m/e 258 (M+1) ; 

UV (EtOH) 281nm (6=16486), 255nm (6=21182), 208nm (6=25744). 
Anal. Calcd for C14H15N3S: 
25 Theory: C, 65.34; H, 5.87; N, 16.33. 

Found: C, 65.43; H, 5.97; N, 16.17. 
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ExamnlP fi 

N- f ) -N' - r?- (6-f Innrn) -h^r■^n^hi ; ^ 2olvi ^ ^^i n„r-^^ 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0mL) and 2-amino-6-f luoro-benzothiazole (3.36 
g, 20 mmol) in dimethylsulf oxide (10 mL) was heated to 

o 

150 C. After 5 h, the reaction was cooled to room 
temperature and filtered. The filtrate was poured into 
ethyl acetate, washed with water (5x) and brine (2x) . The 
organic layer was concentrated and recrystallized from 
ethyl acetate to provide 729.5 mg (11%) of the titled 
product : 
mp 212-213*'C; 

IR (KBr, cm-1) 3175, 3025, 1561, 1534, 1461, 1249, 1215; 
1h NMR (300 MHz, CDCI3) 5 11.81 (br s. IH) , 9.83 (br s, 
IH), 7.77 (dd, J=8.7, 2.4 Hz, IH) , 7.52 (br s, IH) , 7.31- 
7.15 (m, 6H), 3.79 (m, 2H) , 2.90 (t, J=6.6 Hz, 2H) ; 
MS (FD) m/e 331 (M+) ; 

UV (EtOH) 310nm, 289nni, 245nin. 208nm. 201nin. 
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Anal. Calcd for C16H14N3S2F: 

Theory: C, 57.98; H, 4.26; N, 12.68. 
Found: C, 57.74; H, 4.39; N, 12.53. 

Examnle 7 

N~ (2-phenethvl) -N' - r 2- ( 4-phenvl-5~ter.radf^rv1 ) -thia^n1^/1 1 

thiourea 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3 mL) and 2-amino-4-phenyl-5-t:etradecylthia2ole 
(7.45 g, 20 mmol) in //-dimethyl formamide (50 mL) was 
heated to lOO^C. After 24 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic solution was washed with IN hydrochloric acid, 
saturated sodium bicarbonate solution, water (3x) and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The material was recrystallized 
from ethyl acetate (once) and hexanes (once) to provide 
4.93 g (46%) of the title product: 
mp 108.5-109*=>C; 
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IR (KBr, cm-l) 3166. 3022, 2915, 1850, 1574, 1523, 1502, 
1215, 695; 

1h NMR (300 MHz, CDCI3) 5 10.87 (br s, IH) , 9.28 (br s, 
IH), 7.55-7.16 (m. lOH) , 4.00-3.95 (m, 2H) , 2.99 (t. J=7 
Hz, 2H), 2.79 (t, J=9Hz, 2H) , 1.65-1.00 (m, 24H) , 0.86 (t, 
J=6 Hz, 3H) ; 

MS (FD) m/e 53 5 (M+) ; 

UV (EtOH) 299nin (£=19199), 261nm (£=17809), 203nm (£=31542). 
Anal. Calcd for C32H45N3S2: 

Theory: C, 71.73; H, 8.46; N, 7.84. 
Found: C, 71.93; H, 8.75; N, 7.92. 

Examnlp R 

N-f2- f3 . 4-dimethoxv)-phenethvn-N-- (2-thia:rnlvi ) rh-inn-r^a 




A solution of 2- (3, 4-dimetho3<yphenethyl) 
isothio-cyanate (0.52 g, 2.33 mmol) and 2-aminothiazole 
(233 mg, 2.33 mmol) in W, W-dimethylformamide (10 mL) was 
heated to lOO^C. After 24 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic, solution was washed with IN hydrochloric acid, 
saturated sodium bicarbonate solution, water (3x) and 
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brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The oil was recrystallized from 
toluene to provide 129mg (17%) of the title product: 
mp 139°C; 

IR (KBr, cm-1) 3168, 3112, 3013, 1572, 1550, 1516, 1461, 
1263, 1237, 1183; 

1h NMR (300 MHz, DMSO-de) 6 11.55 (br s, IH) , 9.80-9.62 (br 
s, IH) , 7.35 (ra, IH) , 7.15 (br s, IH) , 6.90-6.75 (m, 3H) , 
3.80-3.70 (m, 2H) , 3.72 (s, 6H) , 2.84 (t, J=6 Hz, 2H) ; 
MS (FD) m/e 323 (M+) ; 

UV (EtOH) 287nm (e=21678), 258nm (e=11828) , 228nm (e=11401), 
205nm (£=36669) . 

Anal. Calcd for C14H17N3O2S2 : 

Theory: C, 51.99; H, 5.30; N, 12.99. 
Found: C. 51.96; H. 5,51; N, 13.02. 
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Examnl^ Q 

N- (2-phpnerhvl ) -n- - r ?- (4- M-v.r-on,»p^p^^i ^ 

thiol i-rf>a 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 nimol. 3 mL) and 2-ainino-4- (4-bromophenyl) thiazole 
(5.15 g, 20 mmol) in W,i\^-dimethylf ormamide (50 mL) was 
heated to lOO^'c. After 65 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic solution was washed with IN hydrochloric acid, 
saturated sodium bicarbonate solution, water (3x) and' 
brine. The organic layer contained as solid which was 
filtered. The filtrate was dried over sodium sulfate, 
filtered and concentrated and added to the filtered solid. 
The combined material was recrystallized from ethyl acetate 
to provide 12.04 g (24%) of the title product: 
mp 215. 5-216. 5°C; 

IR (KBr, cm-1) 3166, 3022, 1574, 1523, 1502, 737, 695; 
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1h NMR (300 MHz, DMS0-d6) 5 11.70 (br s, IH) , 9.40 (br s, 
IH), 7.74-7.54 (m. 5H) , 7.36-7.18 (m, 5H) , 3.90-3.81 (m, 
2H) , 2.96 (t, J=6 Hz, 2H) ; 
MS (FD) m/e 419 (M+1) ; 

UV (EtOH) 287nin (£=28740), 268nm (e=24574), 246nm (e=18009), 
203nm (e=35813) . 

Anal. Calcd for Ci8Hi6N3S2Br : 

Theory: C, 51.68; H, 3.86; N. 10.04. 
Found: C, 51.39; H, 3.77; N, 9.77. 

F.yaTnr>le 10 




A solution of 2- (4-chloro) -phenethyl 
isothiocyanate (657 mg, 3.3 iranol) and 2-aminothiazole (335 
mg, 3-3 mmol) in J\7,W-dimethylf ormamide (10 mL) was heated 
to lOO'c. After 20.5 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
solution was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, and water (3x) . The organic 
layer was dried over sodium sulfate, filtered and 



wo 93/03022 



PCT/SE92/00533 



-167- 



concentrated. The material was recrystallized from ethyl 
acetate (2x) to provide 136 mg (14%) of title product: 
mp 154-155°C; 

IR (KBr. cm-1) 3090, 2991, 1561, 1515, 1490, 1176; 
1h NMR .{300 MHz, DMSO-ds) 5 11.58 (br s, IH) , 9.78-9.60 (br 
s, IH). 7.40-7.28 (m, 5H) , 7.12 (br s, IH) , 3.81-3.72 (m, 
2H) , 2.92 (t, J=6 Hz, 2H) ; 

MS (FD) m/e 297 {M+) ; 

UV (EtOH) 289nm {e=19572) , 257nm (6=12071), 220nm (£=15393), 
202nm (£=22079) . 

Anal. Calcd for C12H12N3S2CI : 

Theory: C, 48.40; H, 4.06; N, 14.11. 

Found: C, 48.17; H, 4.02; N,13.83. 

ExamnlP 11 

N- (g-Phfngr,^y1 ) -N- - r2- (4 . 5-dihvdro) t-hi ^.o w n rhion^A^ 



H 




A solution of 2-phenethyl isothiocyanate (1.63 
g, 10 mmol, 1.5 roL) and 2-amino-4 , 5-dihydrothiazole (1.02 
g, 10 mmol) in dime thy Isulf oxide (10 mL) was heated to 
100 C. After 2.5 h, the reaction was cooled to room 
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10 



15 



temperature and poured into ethyl acetate . The organic 
phase was washed with IN hydrochloric acid (2x) , water 
(4x) , and brine. The organic layer was dried over sodiiim 
sulfate, filtered and concentrated. The solid obtained was 
recrystallized from ethyl acetate to provide 1.48 g (56%) 
of title product as a white crystalline solid. A ssunple 
was recrystallized a second time from ethyl acetate: 
mp 132-134°C; 

IR (KBr, cm-1) 3161, 3027, 2945, 2862, 1630, 1574, 1552, 
1221, 1033; 

1h NMR (300 MHZ, CDCI3) 5 11.11 (br s, IH) , 8.36 (s, IH) , 
7.32-7.14 (m, 5H) , 4.05-3.97 (m, 2H) , 3.90-3.83 (m, 2H) , 
3.30-3.22 (m, 2H) , 2.94 (t, J=7 . 1 Hz, 2H) ; 
MS (EI) m/e 265 (M+) ; 

UV (EtOH) 269nm (6=18349), 206nm (6=18745). 
Anal. Calcd for C12H15N3S2: 

Theory: C, 54.31; H, 5.70; N, 15.83. 
Found: C, 54,36; H, 5.66; N, 15.78. 

Kxamnle 12 

N- (2-Phenethvl) -N- -f2- (4-methvlthiazolvl) 1 thiourea 
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A solution of 2-phenethyl isothiocyanate (1.63 
g, 10 mmol, 1.5 mL) , 2-amino-4-methylthia2ole hydrochloride 
(1.51 g, 10 mmol) and N,N-diisopropylethylaitiine (1.29 g, 10 
mmol, 1.74 mL) in dimethyl sulfoxide (10 mL) was heated to 

o 

100 C. After 21 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, water (3x) , and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichlorome thane) , followed by recrystallization from ethyl 
acetate to provide 1.05 g (38%) of the title product as a 
very light green crystalline solid: 
mp 190-192^C; 

IR (KBr, cm-1) 3456, 3169, 3084, 3024, 1565, 1533, 1506, 
1214; 

1h NMR (300 MHZ, CDCI3 ) 5 10.92 (s, IH) , 10.08 (s, IH) , 
7.33-7.20 (m, 5H) , 6.31 (s, IH) , 4.04-3.98 (m, 2H) , 3.01 
(t, J=6.9 Hz, 2H) , 2.17 (s, 3H) ; 

MS (EI)' m/e 277 {M+) ; 

UV (EtOH) 293nm (£=18119), 258nm (£=10137), 204nm (£=18979). 
Anal. Calcd. for C13H15N3S2: 

Theory: C, 56.29; H, 5,45; N, 15.15. 
Found: C, 56.53; H, 5.53; N, 15.18. 
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N- (2-Phfinethvl) -N - - [2 - (4 - ( ethvlalvoxvlar.f^ ) nh iazolvl ) 1 



5 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and ethyl 2-amino-4-thiazoleglyoxylate 
(4.0 g, 20 mmol) in dimethylsulf oxide (20 inL) was heated to 
110**C. After 68 h, the reaction was cooled to room 

10 temperature and poured into ethyl acetate. The organic 

phase was washed with IN hydrochloric acid, water (5x) , and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by flash chromatography on silica gel (10% ethyl acetate in 

15 di chl or ome thane) and treated with decolorizing carbon to 

provide 2.37 g (33%) of the title product as a light yellow 
solid. • A sample was recrystallized from ethyl acetate: 
mp 168-169*^0; 

IR (KBr, cm~l) 3174, 3029, 1724, 1685, 1558, 1530, 1215, 
20 1133, 1054; 
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1h NMR (300 MHZ, CDCI3) 6 10.67 (s, IH) , 8.21 (s, IH) , 
7.34-7.17 (m, 5H) , 4.39 (q, J=7.lHz, 2H) , 3.96-3.85 (m. 
2H), 3.09-2.93 (m. 2H) , 1.40 (t, J=7.lHz, 3H) ; 
MS (FD) m/e 363 (M+) ; 

UV (EtOH) 284nin (e=18549) , 255nin (e=17141) . 204nm (e=23447). 
Anal. Calcd for C16H17N3O3S2 : 

Theory: C, 52.87; H, 4.71; N, 11.561 
Found: C, 53.08; H, 4.80; N, 11.55. 

ExamnIP 14 

N- (2-PhfnprhYl ) -n- - f 2- (5 . 6-fiimf>t-,hvih^n^ o thi^^owi s i 




NCS 
♦ H2N 



A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 nunol, 3.0 mL) and 2-aniino-5 , 6-dimethylbenzothiazole 
(3.57 g, 20 mmol) in W, J\^-dimethyl-f ormamide (50 mL) was 
heated to lOO'c. After 24 h, the reaction was cooled to 
room temperature and poured into ethyl acetate, with 
formation of a precipitate. The organic phase was washed 
with IN hydrochloric acid, saturated sodium bicarbonate 
solution, water (2x) and brine. The organic layer was 
filtered and the solid obtained (3.0 g) triturated with 20% 
ethanol in ethyl acetate to provide 2.91 g (43%) of the 
title product as a pale yellow solid: 
mp 226-228°C; 
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IR (KBr, cm-1) 3178, 3047, 1557, 1530, 1462, 1254, 1220; 
1h NMR (300 MHZ, DMSO-d^) 5 11.69 (s, IH) , 10.30 (s, IH) , 

7.55 (s, IH) , 7.35-7.16 (m, 6H) , 3.80-3.73 (m, 2H) , 2.90 
(t, J=7.0 Hz, 2H) , 2.25 (s, 3H) , 2.23 (s, 3H) ; 
MS (EI) m/e 341 (M+) ; 
UV (Eton) 307nm, 253nm, 204nm. 

Anal. Calcd for CI8H19N3S2: 

Theory: C, 63.31; H, 5.61; N, 12.31. 

Found: C, 63.15; H, 5.63; N, 12.14. 

Example 15 

N- ( 2 -Phenethvl ) -N ' - F 2 - ( e-methoxvbenzothiazolvl ) 1 rhi nn-rpa 




A solution of 2-phenethyl isochiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-6-methoxybenzothiazole 
(3.60 g, 20 mmol) in JV-dimethylf ormamide (50 raL) was 
heated to lOO'c. After 16 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic phase was washed with IN hydrochloric acid, 
saturated sodium bicarbonate solution, water (3x) and 
brine. The organic layer was filtered to provide 550 mg of 
the title product. The filtrate was concentrated and the 
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resulting solid recrystallized from ethyl acetate to 
provide, another 830 mg of the title product. Total yield: 
1.38 g (20%) of the title product as a fluffy white solid: 
mp 217 -218*0 ; 

5 IR (KBr, cm-1) 3182, 3050, 1556, 1534, 1473, 1437, 1221, 

1055; 

1h NMR (300 MHZ, CDCI3 ) 5 10.99 (s, IH) , 9.29 (s.. IH) , 
7.46-6.99 (m, 8H) , 4.12-4.06 (m, 2H) , 3.86 (s, 3H) , 3.08 
(t, J=6. 8 Hz, 2H) ; 
10 MS (FD) m/e 343 (M+) ; 

UV (EtOH) 312nm (£=22725), 251nm (e=11152), 204nm (£=26183) 
Anal. Calcd for C17H17N3OS2 : 

Theory: C, 59.45; H, 4.99; N, 12.23. 
Found: C, 59.21; H, 4.97; N, 12.19. 



15 



20 



Examnlf> 16 
2-Amino-4-rvanot-hi a^-ol o 



CN 



N— OH 



Ethyl l,2-dihydro-2-etho3cy-l- 
quinolinecarboxylate (6.68 g, 27.0 mmol) was added to a 
solution of ethyl [2- ( tritylamino) thiazol-4-yl] - (z) - 
hydroxyiminoacetate (11.46 g, 2 6.7 mmol) in W-dimethyl- 
formamide (100 mL) and stirred for 6 h at room temperatxxre. 
The reaction was poured into ethyl acetate, washed with IN 
hydrochloric acid (2x) , water (3x) and brine, dried over 
sodixim sulfate, filtered and concentrated. The resulting 
white foam (9.9 g) was dissolved in dichloromethane (300 
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15 



ml.), treated with triethylsilane (12.44 g, 107 mmol, 17 mL) 
and trif luoroacetic acid (25 mL) and stirred for 2.5 h at 
room temperature. The reaction was concentrated in vacuo . 
dissolved in ethyl acetate, washed with saturated sodium 
bicarbonate solution and brine, dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by flash chromatography on silica gel (1:1 ethyl acetate 
and hexanes) to provide 2.75 g (82%) of the title product 
as a white solid: 
mp 154-156°C; 

IR (KBr, cm-1) 3416, 3291, 3118, 2234, 1638, 1547, 1315, 
1108; 

1h NMR (300 MHZ, CDCI3) 5 7.23 (s, IH) , 5.19 (br s, 2H) ; 
MS (FD) m/e 125 (M+) ; 

UV (EtOH) 278nm (e=4359) , 235nm (e=4047) , 210nm (e=16728) . 
Anal. Calcd for C4H3N3S: 



Theory : 
Found: 



C, 38.39; H, 2.42; N, 33.57. 
C, 38.65; H, 2.46; N, 33.24. 



Example 17 

N- (3-Phenvlpropvl) -N- - ( 2 -thiazolvl) thiourea 
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A solution of 3-phenylpropyl isothiocyanate (500 
mg, 2.82 nunol) and 2-aminothiazole (300 mg, 3,0 nunol) in 

J^-dimethylformamide (10 mL) was heated to lOO^C. After 
20 h, the reaction was cooled to room temperature and 
poured into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid, water (3x) , and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichloromethane) and then recrystallized from ethyl acetate 
to provide 129 mg of the title product. A second crop was 
recrystallized from 1:1 ethyl acetate/hexanes to provide 
another 110 mg of the title product. Total yield of the 
title product: 239 mg (30%) as an off-white solid. A 
sample was recrystallized again from ethyl acetate: 
mp 126. 5-127. 5°C; 

IR (KBr, cm-1) 3166, 3022, 1574, 1523, 1502, 1215, 1166; 
1h NMR (300 MHZ, CDCI3) 5 10.88 (s, IH) , 10.42 (s, IH) , 
7.37-7.15 (m, 6H) , 6.82 (d, J=3 . 6 Hz, IH) , 3.82-3.71 (m, 
2H), 2.74 (t, J=7.7 Hz, 2H) , 2.12-2.01 (m, 2H) ; 
MS (FD) m/e 277 {M+) ; 

UV (EtOH) 288nm {e=19598) , 256nm (e=11329). 206nm 
(e=19259) . 

Anal. Calcd for C13H15N3S2: 

Theory: C, 56.29; H, 5.45; N, 15.15. 

Found: C, 56.29; H, 5,38; N, 15.00. 
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Examnle 18 

N- (2-Phenpr.hv1 ) -N' - [2- ( fi-prhnyvhf?n7.ot,hia2n1 v1 ) 1 thi nurpa 




O 



NCS / I 





5 A solution of 2-phenethyl isothiocyanate (3.26 

g, 20 mmol, 3.0 mL) and 2-ainino-6-ethoxy-ben20thiazole 
(3.88 g, 20 mmol) in N^iS^-dimethylf ormamide (50 mL) was 
heated to lOO^C. After 20 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 

10 organic phase was washed with IN hydrochloric acid, 

saturated sodium bicarbonate solution, water (3x) and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was 
recrystallized from ethyl acetate to provide 649 mg (9%) of 

15 the title product as a tan solid: 

mp 204-205''C; 

IR (KBr, cm-1) 3166, 3022, 1574, 1523, 1502, 1435, 1215; 
1h NMR (300 MHZ, CDCI3) 5 11.01 (s, IH) , 9.77 (s, IH) , 

7.43-6.95 (m, 8H) , 4.08-4.01 (m, 4H) , 3.06 (t, J=6.6 Hz, 
20 2H) , 1.43 (t, J=6.8 Hz, 3H) ; 

MS (FD) m/e 357 (M-f ) ; 
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UV (EtOH) 312nm (e=23035), 251nm (e=11355), 204nm 
(e=26891) . 

Anal. Calcd for C18H19N3OS2: 

Theory: C, 60.48; H, 5.36; N, 11.75. 

Found: C, 60.21; H, 5.10; N, 11.52. 

ExamnlP 19 

N- (2-Phfnethv3 ) -N' - f 2- (4-terf:-bur.v3r.hiazQivi ) ^ 1-hin^.T^^ 




A solution of 2-phenetlTyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-4-cert-butylthiazole (3.13 
g, 20 mmol) in J\7, i*/-dimethylf ormamide (50 mL) was heated to 

o 

100 C. After 64 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, water {2x) and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was recrystallized from 
ethyl acetate to provide 2,98 g (47%) of the title product 
as an off-white crystalline solid: 
mp 173.5-175**C; 
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IR (KBr, cm-1) 3173, 2960, 1576, 1514, 1465, 1348, 1204, 

1098; 

1h NMR (300 MHZ, CDCI3) 5 11.14 (s, IH) , 10.26 (s, IH) , 
7.31-7.18 (m, 5H) , 6.33 (s, IH) , 4.05-3.99 (m, 2H) . 3.04 
5 (t, J=7.1 Hz, 2H) , 1.14 (s, 9H) ; . 

MS (FD) m/e 319 (M+) ; 

UV (EtOH) 292nin (e=20804) , 257nin (e=10502), 203nin 
(e=19085) . 

Anal. Calcd for C16H21N3S2: 
10 Theory: C, 60.15; H, 6.63; N, 13,15. 

Found: C, 59.95; H, 6.66;. N, 13.15. 



Example 20 

N- (2-Phenethvl)-W-r2- f 4-t:rif luoroTnet:hvlt:hiazolvin 

15 thiourea 




A solution of 2-phenethyl isothiocyanate (3.26 
20 g, 20 mmol, 3.0 mL) and 2-amino-4-trif luoromethylthiazole 

(3.84 g, 22.8 mmol) in W,J\7-dimethyl-f ormamide (50 mL) was 
heated to 100°C. After 20 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, water (3x) and 



wo 93/03022 



PCT/SE92/00533 



-179- 



brine. The organic layer was dried over sodixim sulfate, 
filtered and concentrated. The solid obtained was 
recrystallized from 1:1 ethyl acetate/hexanes to provide 
84 6 mg (13%) of the title product as a white solid: 
5 mp 162-i63°C; 

IR (KBr, cm-1) 3166, 3033, 1562, 1516, 1469, 1242. 1126; 
NMR (300 MHZ, CDCI3) 5 10.49 (s, IH) , 10.31 (s, IH) , 

7.33-7.19 (m, 6H) , 4.01-3.95 (m, 2H) , 3.02 (t, J=6.9 Hz," 
2H) ; 

10 MS (FD) m/e 331 (M+) ; 

UV (EtOH) 286nin (e=14352), 258nin (e=14149), 205nm 
(e=24571) . 

Anal. Calcd for C13H12F3N3S2 : 

Theory: C, 47.12; H, 3.65; N, 12.68. 
15 Found: C, 47.34; H, 3.85; N. 12.72. 

Examnle 21 
N-(2-Phenethvl)-N' .N- -dimethyl thinu-rf>a 



20 




A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-5-chlorothiazole (2.69 g. 



wo 93/03022 



PCr/SE92/00533 



-180- 



20 mmol) in W,//-dimethylf ormamide (50 mL) was heated to 
100 C. After 20 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid and brine (3x) . 
5 The organic layer was dried over sodium sulfate, filtered 

and concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichloromethane) and then recrystallized twice from ethyl 
acetate to provide 606 mg (14%) of the title product as an 
10 off-white crystalline solid: 

mp 104. 5-105. 5°C; 

IR (KBr, cm-1) 3284, 1536, 1452, 1347, 901; 

1h NMR (300 MHZ, CDCI3 ) 5 7.33-7.19 (m, 5H) , 5.37 (br s, 

IH), 3.93-3.87 (m, 2H) , 3.16 (s, 6H) , 2.93 . (t, J=6.8 Hz, 

15 2H) ; 

MS (FD) m/e 208 {M+) ; 

UV (EtOH) 242nm (e=12899), 210nm (e=21286). 
Anal. Calcd for C11H16N2S: 

Theory: C, 63.42; H, 7.74; N, 13.45. 
20 Found: C, 63.39; H, 7.80; N, 13.67. 
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Example 2:> 

N- (2-Phenvethvl) -N' - f2- rhi mir-^^ 




A solution of 2-phenethyl isothiocyanate (3,26 
g, 20 mmol, 3.0 mL) and 2-ainino-4-cyanot:hiazole (2.50 g, 20 
mmol) in //,i\^-dimethylf ormamide (50 mL) was heated to 100°C. 
After 20 h, the reaction was cooled to room temperature and 
poured into ethyl acetate. The organic phase was washed 
with saturated sodium bicarbonate solution, water (3x) , and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by flash chromatography on silica gel (1% ethyl acetate in 
dichloromethane) and then recrystallized from 1:1 ethyl 
acetate/hexanes to provide 132 mg of -the title product (2%) 
as a white solid: 
mp 169-170**C; 

IR (KBr, cm-1) 3166, 3022, 1574, 1523, 1502, 1215, 1166; 
1h NMR (300 MHZ, CDCI3) 5 10.88 (s, IH) , 10.09 (s, IH) , 
7.50 (s, IH) , 7.39-7.23 (m, 5H) , 4,00-3.93 (m, 2H) , 3.02 
(t , J=6 .9 Hz, 2H) ; 
MS (FD) m/e 288 (M+) ; 

UV (EtOH) 288nm (6=11104), 258nm (e=17433), 208nm (£=31355). 
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Aneil. Calcd for C13H12N4S2: 

Theory: C, 54.14; H, 4.19; N, 19.43 
Found: C, 54.04; H, 4.23; N, 19.73 



Example 23 

N- (2"Phenethvl)-N'-2-r4-(4-pvridvl)-f.hiaznlv1 1 tihinnrp^ 




2-Amino-4- (4-pyridyl) thiazole hydrobromide^' 2 
10 was slurried with methylene chloride and shaken with 

saturated sodium bicarbonate solution. The layers were 
separated and the aqueous washed with methylene chloride 
and ethyl acetate. The combined organic layers were 
concentrated. To the solid (1.0 g, 5.6 mmol) was added 2- 
15 phenethyl isothiocyanate (0.91 g, 5.6 mmol, 0.83mL) in N^N- 

dimethylformamide (12.5 mL) . The resulting suspension was 
heated to lOO^C. After 20.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic 
phase was washed with water (4x) and brine. The organic 
20 layer was dried over sodium sulfate, filtered and 

concentrated. The resulting solid was recrystallized from 
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ethyl acetate (3x) to provide 133 mg (7%) of the title 
product : 
mp 196.5*C; 

IR (KBr, cm-1) 3250, 2939, 1723, 1604, 1506, 1223, 670, 
5 664; 

iH NMR (300 MHz, DMSO-de) 5 11.72 (s, IH) . 9.21 (br s, IH) , 
8.54 (d, J=6 Hz, 2H), 7.82 (s, IH) , 7.63 {d. J=6 Hz, 2H) , 
7.30-7.15 (m, 5H) , 3.84-3.77 (m, 2H) , 2.89 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 340 (M+) ; 
0 HRMS (FAB) m/e (M+) calcd 341.0895, obs 341.0909; 

UV (EtOH) 294nm (e=23935), 231nm (£=16356), 203nm (e=25793 ) . 

(1) Nielsen, A.T. and Piatt. E.N. Hef,P»rnm/r ric ChPTP , . 
1969, vol 6 p 896. 
5 (2) Brovm, Cowden, Grigg, Kavulak AusC. J. Chem. 1980, 33, 

2291. 
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Example 24 

N- (2-phenet:hvl) -N' - [2- (4- ( 4 -biphenvl) -tihiazQlvn nhiourea 




5 A solution of 2-phenethyl isothiocyanate (0,82 

g, 5 mmol, 0.75 mL) and 2-amino-4- ( 4-biphenyl) thiazole 
(1.26 g, 5 mmol) in N,2s7-dimethylf ormamide (12.5 mL) was 
heated to lOO^c. After 19.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 

10 organic solution was washed with IN hydrochloric acid. The 

mixture was filtered and the filtrate was separated and the 
organic phase washed with saturated sodium bicarbonate 
solution, water (4x) and brine. The organic layer was dried 
over sodium sulfate, filtered and concentrated. The 

15 material was purified by flash chromatography on silica gel 

(1% ethyl acetate in dichloromethane to 2% ethyl acetate in 
dichloromethane) to provide 372 mg of the title product 
(18%) . . The yellow solid was recrystallized from ethyl 
acetate: 

20 mp 208.5-209^C; 
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10 



IR (KBr, cm-l) 3437, 3172, 3029, 1570, 1553, 1511, 1211 
1060. 738; 

IH NMR (300 MHz, DMSO-dg) d 11.72 (s, IH) . 9.54 (br s, IH) , 
7.86-7.80 (m, 2H) , 7.78-7.68 (m, 4H) , 7.58 (s, IH) , 7,52- ' 
7.44 (m, 2H), 7.41-7.35 (m, IH) , 7.34-7.29 (m, 4H) , 7^27- 
7-20 (m, IH), 3.92-3.84 (m, 2H) , 2.98 (t, J=3 Hz, 2H) ; 
MS (FD) m/e 415 (M+) ; 
UV (EtOH) 293nin, 212run. 

Anal. Calcd for C24H21N3S2: 

Theory: C, 69.36; H, 5.09; N, 10.11. 

Found: C, 69.08; H, 5.10; N, 9.99. 



15 



ExamnIP 2'^ 

N- (2-Phpnpthv3 ) -N- -?- r4- n - n -p^ hvnwr•^T->...r^^v^ ^ - m-^. 
butoxv^f^r^^nY^Tnf'rhoxv)imino)-^■hiP.^o^Yl i ^hioM-rofl 
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2-Amino-4- (1- (1-ethoxycarbonyl) - (3-t-butoxy- 
carbonylmethoxy ) imino) thiazole (2,64 g, 8 mmol) and 2- 
phenethyl isothiocyanate (1-31 g, 8 mmol, 1,2 mL) in N^iS/'- 
dimethylf ormamide (20 mL) were heated to lOO^C. After 24 
5 the. reaction was cooled to room temperature and poured 

into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid, saturated sodium bicarbonate solution, 
water {3x) and brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated • The resulting 
10 solid was triturated with ethyl acetate to provide 801 mg 

(20%) of the title product: 
mp 188.5*'C; 

IR (KBr, cm-i) 3293, 2975, 1749, 1594, 1543, 1453, 1382, 

1231, 1154, 1054, 748, 698; 
15 1h NMR (300 MHz, DlMESO-dg) d 11*85 (s, IH) , 8.46 (br s,lH), 

7.29-7.17 (m, 5H) , 4.59 (s, 2H) , 4.31-4.24 (q, J=7.1H2, 

2H) , 3.70-3.64 (m, 2H) , 2.82 (t, J=7.1H2, 2H) , 1.36 (s, 

9H) , 1.23 (t, J= 7.1 Hz, 3H); 

MS (FD) m/e 492 (M+) ; 
20 UV (EtOH) 292nm, 257nm (6=16356), 203nm. 

Anal. Calcd for C22H28N4O5S2 : 

Theory: C, 53.64; H, 5.73; N, 11.37. 
Found: C, 53.67; H, 5.83; N, 11.34. 

25 Ea^amplg 26 
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2-Aiaino-4- t-butyl-5-methylthiazole (1.87 g, 11 
imnol) and 2-phenethyl isothiocyanate (1.80 g, 11 mmol, 1.64 
mL) in W, W-dimethylf ormamide (25 mL) were heated to 100°C. 
After 18.5 h, the reaction was cooled to room temperature 
and poured into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid, saturated sodixim bicarbonate 
solution, water (3x) and brine. The organic layer was 
dried over sodium sulfate, filtered and concentrated. The 
resulting solid was triturated with ether to provide 1.02 g 
(28%) of the title product: 
mp 153-153.5*C; 

IR (KBr, cm-l) 3171, 2966, 1474, 1534, 1510, 1455, 1346, 
1221, 1186, 755, 704; 

NMR (300 MHz, DMSO-de) 5 11.28 (BR S, IH) , 9.90 (BR S, 

IH) , 7.28-7.14 (M, 5H) , 3.78-3.34 (M, 2H) , 2.84 (T, J=7 Hz, 
2H) , 2.27 (s, 3H), 1.16 (s, 9H) ; 
MS (FD) m/e 333 {M+) ; 

UV (EtOH) 297nin (E=19835), 257nm (e=9954), 202nm (e=21059). 
Anal. Calcd for Ci7H23N3S2: 

Theory: C, 61.22; H, 6.95; N, 12.60. 

Found: C, 61.42; H, 6-92; N, 12.55. 

Exainn]e 27 

N-(2-Phenethvl)-N--r5-methvl-f2-(1.3.4-t:hia diazo1v1 ) 1 1 

thiourea 

A solution of 2 -amino- 5 -methyl 1 , 3 , 4-thiadiazole 
(2.30 g, 20 mmol) and 2-phenethyl isothiocyanate (3.26 g, 
20 mmol', 3.0 mL) in W-dimethylf ormamide (50 mL) was 
heated to 100°C for 18 h. The reaction was cooled to room 
temperature and the solvent was removed in vacuo. The 
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resultant solid was crystallized from ethyl acetate to 
provide 1.86 g (33%) of the title product as a white solid: 
IR (KBr, cm-1) 3323, 3031, 1640, 1540, 1444, 1385, 781, 
697, 652; 

1h NMR (300 MHz, DMSO-d6) S 12.4 (br s, IH) , 8.75 (br s, 
IH) , 7.4-7.2 (m, 5H) , 3.85-3.75 (m, 2H) , 2.9 (t, J=7 Hz. 
2H) , 2.54 (s, 3H); 
MS (FD) m/e 278 (M+) ; 

UV (EtOH) 280nin (6=10188), 253iim (e=11849), 205nm (e=19724) . 

Example 28 

N- (2-Phenethvl)-N- - (2-pvrimidinv1 ) thiom-f^a 
A solution of 2-aminopyrimidine (1.90 g, 20 
ininol) and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 
mL) in J7-dimethylformamide (50 mL) was heated to 120*0 
for 40 h. The reaction was cooled to room temperature and 
the solvent was removed in vacuo. The resultant solid was 
recrystallized twice from ethyl acetate to provide 0.90 g 
(17%) of the title product as white needles: 
IR (KBr, cm-1) 3325, 1588, 1524, 1434, 1415, 1333, 1228, 
1154, 797; 

1h NMR (300 MHz, DMSO-de) 5 11.25 (br s, IH) , 10.65 (br s, 
IH) , 8.6 (d, J=5 HZ, 2H) 7.4-7.2 (m, 6H) , 3.85-3.75 (m, 
2H) , 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 258 (M+) ; 

UV (EtOH) 286nm (£=17644), 267nin (6=15834), 244nm (6=12312), 
205nm (6=21839) . 

Anal. Calcd for C13H14N4S: 

Theory: C, 60.44; H, 5.46; N, 21.69. 

Found: C, 60.15; H, 5.48; N, 21.89. 
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ExamnlP 

N- (2-PhPnPrtlYl ) -N- -\?- (4- U-rhlornr.ho»yT ) ^- hi ^.r.1y1 1 ] 

thiniiT-«aa 

A solution of 2-phenethyl isothiocyanate (0.77 
g, 4.75 mmol) and 2-amino-4- (4-chlorophenyl) thiazole (1.0 
g, 4.75 mmol) in i^, W-dimethylf ormamide (10 mL) was heated 
to 120 C 20 h. The solvent was removed in vacuo. The 
resultant solid was recrystallized from ethyl acetate to 
provide 0.30 g (17%) of the title product as a yellow 
solid: 

IR (KBr. cm-1) 3176, 3029, 1579, 1515, 1231, 737, 698- 
iH NMR (300 MHz, DMSO-de) 5 11.70 (br s, IH) , 9.40 (br s, 
IH), 7.74-7.54 (m, 5H) , 7.36-7.18 (m, 5H) . 3.9-3.8 (m, 2H) , 
2.96 (f, J=6 Hz, 2H) ; 
MS (FD) m/e 373 (M+) ; 

UV (EtOH) 273nm (e=35089), 247nm (e=21894) , 202nm (e=22213). 
Anal. Calcd for C18H16N3S2CI: 

Theory: C, 57.82; H, 4.31; N, 11.24. 
Found: C, 57.55; H, 4.24; N. 11.26. 

Examn1«^ -^0 

N- (2-phPner . hy1 ) -N- - f?- (6-^h1oro)bPn^n^hS^^^^y 3 i ^>^,^^„^^p 
A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol) and 2-amino-6-chlorobenzothiazole (3.69 g, 20 
mmol) in W-dimethylf ormamide (50 mL) was heated to 120»C 
for 24 h. The solvent was removed in vacuo. The resultant 
solid was recrystallized from ethyl acetate to provide 3.68 
g (53%) of the title product as a white solid: 
IR (KBr, cm-1) 3165^ 3021, 1574^ ^522, 1501, 1239. 1215- 
in NMR (300 MHZ, CDCI3 ) 5 12.0 (br s, IH) , 9.8 (br s, IH) , 
8.1-7.2 (m, 8H), 3.85 (m, 2H) , 2.95 (t, J=7 Hz, 2H) ; 
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MS (FD) m/e 347 {M+) ; 

UV (EtOH) 304nin, 292xm, 248ninr 220nm, 205nm, 

Example 31 

5 N- (2-Phenethvl) -N' - FS-ethvl- F 2- (1.3 . 4-thiadiazolvl ) 1 1 

thiourea 

A solution of 2-ainino-5-ethyl-l, 3 , 4-thiadiazole 
(2.58 g, 20 mmol) and 2-phenethyl isothiocyanate (3.26 g, 
20 mmol, 3.0 mL) in JS^^N-dimethylf ormamide (50 mL) was 

10 heated to 120^C for 8 h. The reaction was cooled to room 

temperature and the solvent was removed in vacuo. The 
resultant solid was crystallized from ethyl acetate to 
provide 2.45 g (33%) of the title product as a white solid: 
IR (KBr, cm-1) 3317, 1645, 1536, 1448, 1384, 783, 693, 651; 

15 NMR (300 MHz, DMS0-d6) 5 12.4 (br s, IH) , 8.75 (br s, 

IH), 7.4-7.2 (m, 5H) , 3.85-3.75 (m, 2H) , 3.0-2.8 (m, 4H) , 
1.25 (t, J=7 Hz, 3H) ; 

MS (FD) m/e 292 {M+) ; 

UV (EtOH) 281nm (e=13028) , 253nm (6=13615), 206nm (e=23674) . 

20 

Example 32 

N" (2-Phengthyl) -N' " r4-chlQrpphgnyl1 thiQurea 

A solution of 4-chloroaniline (2.55 g, 20 mmol) 
and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 mL) in 
25 2\7,i\7-dimethylformamide (50 mL) was heated to 120^*0 for 18 h. 

The reaction was cooled to room temperature and the solvent 
was removed in vacuo. The resultant solid was crystallized 
from ethyl acetate to provide 1.50 g (26%) of the title 
product, as a yellow solid: 
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IR (KBr, cm-l) 3166, 3021, 1523. 1501, 1289, 1079, 802, 
737. 695; 

1h NMR (300 MHz, DMS0-d6) 5 9.6 (br s. IH) , 7.9 (br s, IH) , 
7.5-7.2. (m, 9H), 3.8-3.65 (m, 2H) , 3.0-2.8 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 290 (M+) ; 

UV (EtOH) 270nin (£=14107), 247nin (6=18128), 206nm (e=27795). 
Anal. Calcd for C15H15N2SCI: 

Theory: C, 61.95; H, 5.20; N, 9.63. 
Found: C, 62.19; H, 5.46; N, 9.87. 

Examr>1f> 

N-(2-Phenprhvl)-N--n-rhlnT-nnh e nvl1 rhinn^^a 

A solution of 3-chloroaniline (2.55 g, 20 nunol) 
and 2-phenethyl isothiocyanate (3.26 g. 20 mmol, 3 . 0 mL) in 
iV.W-dimethylformamide (50 inL) was heated to 120°C for 20 h. 
The reaction was cooled to room temperature and the solvent 
was removed in vacuo. The resultant yellow oil was 
purified by HPLC on silica gel to provide 0.95 g (16%) of 
the title product as a white solid: 
IR (KBr. cm-1) 3310. 1591, 1542, 1495; 

1h NMR (300 MHz, DMSO-d6) 5 9.85 (br s, IH) , 7.9 (br s, 
IH), 7.65-7.2 (m, 9H) . 3.8-3.65 (m. 2H) . 3.0-2.8 (t. J=7 
Hz , 2H) ; 

MS (FD) m/e 290 (M+) ; 

UV (EtOH) 250nm (£=17296), 209nm (£=29630). 
Anal. Calcd for C15H15N2SCI: 

Theory: C, 61.95; H, 5.20; N. 9.63. 
Found: C, 61.65; H, 5.44; N, 9.84. 
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Examnle 34 
N- (n-Prnnvl ) -N ■ - T 2 -thiazovl 1 thiourea 
A solution of 2-aininothiazole (2.0 g, 20 itimol) 
and n-propyl isothiocyanate (2.0 g, 20 mmol) in N,N- 
5 dimethyl formainide (50 mL) was heated to 120°C for 20 h. 

The reaction was cooled to room temperature and the solvent 
was removed in vacuo. The resultant yellow oil was 
recrystallized twice from ethyl acetate to provide 0.42 g 
(10%) of the title product as a white solid: 
10 IR (KBr, cm-1) 3179, 1556, 1514, 1471, 680; 

1h NMR (300 MHz, DMSO-d6) S 11.55 (br s, IH) , 9.7 (br s, 

IH) , 7.4 (d, J=5 Hz, IH) , 7.1 (d, J=5 Hz, IH) , 3.5 (m, 2H) , 
1-6 (m, 2H) , 0.95 (t, J=7 Hz, 3H) ; 
MS (FD) m/e 201 {M+) ; 
15 UV (EtOH) 288nm (e=19469), 256nm (e=10151) , 202nm (e=11550) . 

Anal. Calcd for C7H11N3S2: 

Theory: C, 41.77; H, 5.51; N, 20.87. 
Found: C, 42.02; H, 5.61; N, 20.93. 

20 ExamnIP 3 5 

N- (2-Dhenethvl) -N' - [2- (4 . 5 . 6 . 7-tetrahvdrohPn^nnhi a^nl v1 ) 1 

thiourea 

A solution of 2-phenethyl isothiocyanate (1.63 
g, 10 mmol) and 2-amino-4 , 5 , 6 , 7-tetrahydrobenzothiazole 
25 (1.54 g, 10 mmol) in /7,i\7-dimethylformamide (25 mL) was 

heated to 120°C for 48 h. The solvent was removed in 
vacuo. The resultant solid was recrystallized from ethyl 
acetate to provide 0.32 g (11%) of the title product as a 
white solid: 

30 IR (KBr, cm-1) 3165, 3021, 2923, 1601, 1529, 1501, 1261, 

1225; 



wo 93/03022 



PCr/SE92/00533 



-193- 



1h NMR (300 MHZ, DMSO-d6) 5 11.5 (br s, IH) , 10.0 (br s, 
IH), 7.4-7.2 (m, 5H), 3.85 (m, 2H) , 2.95 (t, J=7 Hz, 2H) , 
2.6-2.4 (m, 4H) , 1.75 (m, 4H) ; 
MS (FD) m/e 317 (M+) ; 

UV (EtOH) 299nin {e=11440) , 258nin (e=6011) , 207nin (e=10579) . 

Examnlf^ "^fi 

N- (2-PhfinPthvl ) - ^?-hPnrn^>,.• ^ z olvl 1 ^>,^^1Tr ^^ 

A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-aininobenzothiazole (3.0 g, 20 
mmol) in toluene (50 mL) was heated to reflux. After 5 h, 
the reaction was cooled to room temperature and poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 1.8 g (29%) of the title product: 
mp 203-207°C; 

IR (KBr, cm-1) 3181, 3045, 1697, 1557, 1523, 1451, 1440, 
1244, 749; 

1h NMR (300 MHz, CDCl3/DMSO-d6) 5 11.7 (br s, IH) , 10.6 (br 
s, IH), 7.8-7.2 (m, 9H) , 3.95 (m. 2H) , 3.05 (t, J=7 Hz 
2H) ; 

MS (FD) m/e 313 (M+) ; 

UV (EtOH) 300nm (e=24241), 207 nm (e=28964) . 
Anal. Calcd for C16H15N3S2: 

Theory: C, 61.31; H, 4.82; N, 13.41. 
Found: C, 61.03; H, 4.67; N, 13.19. 
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ExamnlP ^7 

N- (2-Phenethvl)-N'-f2- (4-methvl)hPn7.nr,hiarn1v1 1 thioiiT-ga 
A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-4-methylben20thiazole (3.3 
5 g, 20 mmol) in toluene (50 mL) was heated to reflxix. After 

5 h, the reaction was cooled to room temperature and poured 
into ethyl acetate, washed with water, IN aqueous HCl, 
water, saturated sodium bicarbonate, and brine. The organic 
layer was concentrated and the residue recrystallized from 
10 ethyl acetate to provide 1.68 g (26%) of the title product: 

mp ISS-ISS^C; 

IR (KBr, cm-1) 3170, 3024, 1571, 1525, 1219, 767, 742, 698; 
1h nmr (300 MHz, CDCl3/DMSO-d6) 8 11.4 (br s, IH) , 10.9 (br 
s, IH), 7.6-7.1 (m, 8H) , 4.05 (m, 2H) , 3.05 (t, J=7 Hz, 
15 2H) , 2.37 (s, 3H) ; 

MS (FD) m/e 327 {M+) ; 

UV (EtOH) 303nm (£=27416), 204 ran (e=30294) . 
Anal. Calcd for C17H17N3S2: 

Theory: C, 62.35; H, 5.23; N, 12.83. 
20 Found: C, 62.56; H, 5.37; N, 12.77. 

N- (2-phenethvl) -N' - \2- (4-TtiAthoxv)hP n2othiarn1v1 1 i-h-i nn-r^^a 
A solution of 2-phenethyl isothiocyanate (3.26 
25 g, 20 mmol, 3.0 mL) and 2-amino-4-methoxybenzothiazole (3.2 

g, 20 mmol) in JV^,/7-dimethylf ormamide (20 mL) was heated at 

O 

115 C for 24 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodium bicarbonate, and 
30 brine. The organic layer was concentrated and the residue 
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recrystallized from ethyl acetate to provide 0.97 g (14%) 
of the title, product: 
mp 205-207°C; 

IR (KBr, cm-1) 3165, 3021, 1574, 1522, 1215, 736, 695. 655; 
1h NMR (300 MHz, DMS0-d6) S 12.4 (br s, IH) , 9.9 (br s, 
IH), 7.6-7.0 (m, 8H), 3.9 (s, 3H) , 3.85 (m, 2H) , 2.95 (t, 

•J=7 Hz, 2H) ; 

MS (FD) m/e 343 (M+) ; 

UV (EtOH) 293nm (£=20046), 248 nm (£=15731), 210 nm 
(£=38172) . 



ExaTnn1P» ?Q 

N-(2-r?^lfnethv])-N--r2-f4-ch1nrn)h^nTot- h ia7n1vn i-Uir.^^^^^ 
A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-4-chlorobenzothiazole (3.7 
g, 20 mmol) in J^^iVT-dimethylf ormamide (20 mL) was heated at 
115*C for 24 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodium bicarbonate, and 
brine. The organic layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 2.56 g (37%) 
of the title product: 
mp 216-217«'C; 

IR (KBr, cm-1) 3166, 2940, 1568, 1527, 766, 733, 673; 
1h NMR (300 MHz, DMSO-d6) 5 12.2 (br s, IH) , 9.3 (br s, 
IH), 7.6-7.0 (m, 8H), 3.85 (m, 2H) , 2.95 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 347 (M+) ; 

UV (EtOH) 301nm (£=20231), 249 nm (£=17615), 211 nm 
(£=31440) . 
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N- (2-Phenet:hvl) ^ r3- (1,7. 4>triazQlvl) 1 thiourea 

A solution of 3-amino-l, 2, 4-triazole (1.70 g, 20 
nmiol) and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 
5 mL) in 2^, dimethyl formamide (20 mL) was heated to 115^*0 

for 24 h. The reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the residue 
10 recrystallized from ethyl acetate to provide 0.99 g (20%) 

of the title product: 
mp 160-162''C; 

IR (KBr., cm-1) 3160, 3061, 2872, 1581, 1535, 1467, 1167, 
977, 743, 681; 

15 1h NMR (300 MHz, DMSO-de) 6 13.9 (br s, IH) , 10.85 (br s, 

IH), 10.0 (br s, IH), 7.4-7.2 (m, 6H) , 3.85 (m, 2H) , 2.95 
(t, J=7 Hz, 2H) ; 
MS (FD) m/e 247 (M+) ; 

UV (EtOH) 261nm (£=21785), 229 nm (£=11918), 206 nm 
20 (£=17437) . 

Anal. Calcd for C11H13N5S: 

Theory: C, 53.42 H, 5.30; N, 28.32. 
Found: C, 53.69; H, 5.50; N, 28.07. 

25 E?;flmple 41 

N- {2-Phenethvl) -N' - fB-a uinolinvll thiourea 

A solution of 3-aminoquinoline (2.90 g, 20 mmol) 
and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 mL) in 
N-dimethylformamide (20 mL) was heated to 90^*0 for 72 h. 
30 The reaction was cooled to room temperature, poured into 

ethyl acetate, washed with water, IN aqueous HCl, water. 



M 
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saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate- to provide 3.62 g (59%) of the title product: 
mp 162-164°C; 

IR (KBr, cm-1) 3143, 1537, 1493, 1350, 1283, 1239. 749, 
705; 

1h NMR (300 MHZ, DMS0-d6) 5 9.9 (br s, IH) , 8.87 (d. J=4 
Hz), IH), 8.35 (br s, IH) , 8.0 (d, J=8 Hz, IH) , 7.9 (d, J=8 
Hz, IH), 7,7-7.2 (m, 8H) , 3.8 (m, 2H) , 2.95 (t, J=7 Hz, 

2H) ; 

MS (FD) m/e 308 {M+) ; 

UV (EtOH) 331nm (e=5945) , 257nm (£=27215), 247nm (e=28319) , 
212 nm (e=37613) . 

Examnip a7 

A solution of 2-aminopyrimidine (1,90 g, 20 
nunol) and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 
mL) in 27,i»7-dimethylformamide (20 mL) was heated to llS^c 
for 24 h. The reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 1.21 g (22%) 
of the title product: 
mp 174-176*C; 

IR (KBr, cm-1) 3184, 3034, 1561, 1409, 1344, 1291, 1165, 
1030, 836, 792; 

1h NMR (300 MHZ, DMSO-d6) 5 11.3 (br s, IH) , 10.45 (br s, 
IH), 8,4 (d, J=5 Hz. 2H) 7.4-7.2 (m, 5H) , 7.0 (d. J=5 Hz, 
IH), 3.85-3.75 (m, 2H) , 2.9 (t, J=7 Hz. 2H) , 2.3 (s, 3H) ,' 
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MS (FD) m/e 272 (M+) ; 

UV (EtOH) 274nm (e=25263), 248nm (6=15528), 203nm (e=17107). 
Anal. Calcd for C14H16N4S: 

Theory: C, 61.74; H, 5.92; N, 20.57. 
5 Found: C, 61.44; H, 6.11; N, 20.38. 

Example 43 

N- ( 2 -nhenethvl )-N--r2-(4-(4 - f luorophenvl ) ) thiazolvl 1 

thiourea 

10 A solution of 2-phenethyl isothiocyanate (1.63 

g, 10 mmol), triethyleimine (1.01 g, 10 mmol) , and 2-cunino- 
4- (4-f luorophenyl) thiazole hydroiodide (3.2 g, 10 nmiol) in 
J\7,27-dimethylformamide (20 mL) was heated to 100**C for 24 h. 
The reaction was cooled to room temperature, poured into 

15 etl^^l acetate, washed with water, IN aqueous HCl, water, 

saturated sodium bicarbonate, and brine. The orgcuiic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 1.06 g (30%) of the title product: 
mp 224-228°C; 

20 IR (KBr, cm-1) 3178, 3030, 1553, 840, 737, 670; 

1h NMR (300 MHz, DMS0-d6) 8 11.70 (br s, IH) , 9.50 (br s, 

IH) , 7.8-7.2 (m, lOH) . 3.90-3.81 (m, 2H) , 2.95 (t, J=6 Hz, 

2H) ; 

MS (FD) m/e 357 (M+) ; 
25 DV (EtOH) 282nm (6=15755), 264nm (6=17277), 239nm (6=13046), 

209nm (6=18271) . 

Anal. Calcd for C18H16N3S2F: 

Theory: C, 60.42; H, 4.48; N, 11.74. 
Found: C, 60.79; H, 4.48; N, 11.63. 

30 
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Exainr>1«» 44 

methvl qfft^ftr 
A solution of 2-phenethyl isothiocyanate (0.82 
g, 5 mmol) and 2-aminothiazoleacetic acid methyl ester 
(0.85 g. 5 mmol) in ^.iy^-dimethylf ormamide (20 mL) was 
heated to 100°C for 72 h. the reaction was cooled- to room 
temperature and poured into ethyl acetate, washed with 
water. In aqueous HCl, water, saturated sodium bicarbonate, 
and brine. The organic layer was concentrated and the 
residue recrystallized from ethyl acetate to provide 0.52 g 
(31%) of the title product: 
mp 125-'l27*'C; 

XR (KBr, cm-1) 3168. 3085. 1740, 1557, 1524 • 

IH NMR (300 MHz. DMSO-dg) 5 11.6 (br s, IH) ,' 9.4 (br s, 

IH). 7.4-7.2 (m. 5H), 6.85 (s. IH) . 3.8 (m, 2H) . 3.65 (s 

2H). 3.6 (s, 3H), 2.9 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 335 {M+) ; 

UV (EtOH) 291nm (6=19133), 258nm (£=10917), 202nm (£=21433). 
Anal. Calcd for C15H17N3S2O2 : 

Theory: C, 53.71; h, 5.11; N, 12.53. 
Found: C, 53.96; H, 5.16; N, 12.79. 

ExamnlP 4*7 

N- (^^-Ph^nrrhYl ) -N- - f ?-thi ^^nwi 1 ^>^^• ^^^^^ ^ 
A solution of 2-phenethyl isothiocyanate (7 5 g 
45.9 mmol) and 2-aminothiazole (4.6 g, 45.9 mmol) in N,N-' 
dimethylformamide (100 mL) was heated at 115»C for 12 h 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water. In aqueous HCl, water 
saturated sodium bicarbonate, and brine. The organic layer 
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was concentrated and the residue recrystallized twice from 

ethyl acetate to provide 5.7 g (47%) of the title product: 

IR (KBr. cm-1) 3187, 3033, 2978, 1569, 1515, 1470, 1454, 

1216, 1170, 1063; 
5 1h NMR (300 MHz, DMSO-de) 5 11.6 (br s, IH) , 9.7 (br s, 

IH) , 7.4-7.2 (m, 6H), 7.1 (d, J=3 Hz, IH) , 3.8 (m, 2H) , 2,9 

(t, J=7 Hz, 2H) ; 

MS (FD) m/e 263 (M+) ; 

UV (EtOH) 288nm (e=19656) , 257 nm (e=11658) , 203 nm 
10 (e=20054). 

Anal. Calcd for C12H13N3S2: 

Theory: C, 54.72 H, 4.97; N, 15.95. 
Found: C, 54.63; H, 5.02; N, 15.85. 

15 F.-yaTnnle 46 

N- (2-fl-r;vr1nhexf>nvnethv 1 > -w - r2-rhiazolvl1 thiourea 
A solution of 2- (1-cyclohexenyl) ethyl isothio- 
cyanate' (3.3 g, 20 mmol) and 2-aminothiazole (2.0 g, 20 
mmol) in W,/7-dimethylforTnainide (20 mL) was heated at 100 C 

20 for 24 h. The reaction was cooled to room temperature, 

poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 2.66 g (50%) 

25 of the title product: 

mp 147-148*0; 

IR (KBr, cm-1) 3170, 3118, 2989, 1566, 1513, 1180, 706; 
1h NMR (300 MHz, DMS0-d6) 5 11.6 (br s, IH) , 9.7 (br s, 
IH) , 7.38 (d, J=3 Hz, IH) , 7.1 (d, J=3 Hz, IH) , 5.45 (br s, 
30 IH), 3.65 (m, 2H) , 2.25 (t, J=7 Hz, 2H) , 1.9 (m, 4H) , 1.5 

(m, 4H) ; 
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MS (FD) m/e 267 (M+) ; 

UV (EtOH) 288nm (e=19663), 256 nm (e=10534). 201 nm 
(£=14819). 

Anal. Calcd for C12H13N3S2: 

Theory: C, 53.89 H, 6.41; N. 15.71. 
Found: C. 54.15; H, 6.52; N, 15.84. 

Examnio 47 

N-(2-p^fnPrr^Y^)-N^-f2-(4-rhi^7olvl^nP^no ; ^ cid1 rhio„>.op 

ethvl PsrPT- 

A solution of 2-phenethyl isothiocyanate (3.62 
g, 20 nunol) and 2-aminothiazoleacetic acid ethyl ester 
(3.72 g. 20 imnol) in JV-dimethylf ormamide (20 mL) was 
heated to 100°C for 24 h, the reaction was cooled to room 
temperature and poured into ethyl acetate, washed with 
water, IN aqueous HCl, water, saturated sodium bicarbonate, 
and brine. The organic layer was concentrated and the 
residue was purified by HPLC on silica gel to provide 1.7 g 
(24%) of the title product: 
mp 80-83**C; 

IR (KBr, cm-1) 3184, 3109, 1730, 1580, 704, ; 
1h NMR (300 MHz, DMSO-d6) 6 11.6 (br s, IH) , '9.4 (br s, 
IH), 7.4-7.2 (m, 5H) , 6.85 (s, IH) , 4.1 (q, j=7 Hz, 2H) , 
3.8 (m, 2H), 3.65 (s. 2H) , 2.9 (t, J=7 Hz, 2H) , 1.2 (t, J=7 

Hz, 3H) ; 

MS (FD) m/e 349 (M+) ; 

UV (EtOH) 291nm (£=15025), 250mn (£=10893), 203nm (£=24071). 
Anal. Calcd for C16H19N3S2O2 : 

Theory: C, 54.99; H, 5.48; N, 12.02. 
Found: C, 55.24; H, 5.62; N, 11.96, 
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N- (2-phe nethvl) -N' - r2- (4-thiazolvlacetic acid1 thiourea 
A solution of N- (2-phenethyl) -N' - [2- (4- 
5 thiazolylacetic acid] thiourea ethyl ester (0.7 g, 2.0 

mmol) and IN NaOH (2.5 mL, 2.5 mmol) in 50 itiL of 1/1 
acetonitrile-water was stirred at room temperature for .24 
h. The reaction was poured into ethyl acetate and washed 
with saturated sodium bicarbonate. The aqueous layer was 
10 acidified to pH 2 with IN HCl and extracted with ethyl 

acetate. The organic extracts were washed with brine and 
concentrated. The residue was crystallized from ethyl 
acetate to provide 0.29 g (45%) of the title product: 
mp 188-190°C; 

15 IR (KBr, cm-1) 3200-2800 (br) , 1659, 1586, 1377, 671, ; 

1h NMR (300 MHz, DMSO-d6) 5 12 . 0 (br s, 2H) , 9.6 (br s, 

IH) , 7.4-7.2 (m, 5H) , 6.85 (s, IH) , 3.8 (m, 2H) , 3.65 (s, 
2H) , 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 322 (M+) ; 
20 UV (EtOH) 291nm (6=19464), 257nm (e=10601) , 202nm (e=20396). 

Anal. Calcd for C14H15N3S2O2 : 

Theory: . C, 52.32; H, 4.70; N, 13.07. 
Found: C, 52.58; H, 4.88; N, 13.34. 

25 ' E?^aiT\p3.? 49 

N- fbenzvl) -N' - r2-thiazQlvll thiourea 
A solution of benzyl isothiocyanate (1.5 g, 10 
mmol) and 2-aminothiazole (1.0 g, 10 mmol) in 2\r,N-dimethyl- 
formamide (25 mL) was heated at 100°C for 12 h. The 
30 reaction was cooled to room temperature, poured into ethyl 

acetate, washed with water, IN aqueous HCl, water. 
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saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized twice from 
ethyl acetate to provide 1.15 g (46%) of the title product- 
mp 165-167°C; 

IR (KBr, cm-1) 3171, 3038. 1560, 1509, 1451, 1183, 972 

691; 

1h NMR (300 MHz, DMSO-de) 5 11.7 (br s. IH) , 9.9 (br s, 
IH), 7.4-7.2 (m, 6H) , 7.05 (d, J=3 Hz, IH) , 4.8 (m, 2H) ; 

MS (FD) m/e 249 (M+) ; 

UV (EtOH) 289nm (£=19103), 257 nm (£=12196), 204 nm 
(£=21328) . 

Anal. Calcd for C11H11N3S2: 

Theory: C, 52.99 H, 4.47; N, 16.85. 

Found: C, 53.09; H, 4.50; N, 16.77. 



Examnip 

. N-(2-Pllf>nPthv1 )-Nf -(2-T7V7-^7HTnY l) t.hion^o^ 

A solution of 2-aminopyrazine (1.90 g, 20 mmol) 
and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 mL) in 
J^,i^-dimethylformamide (50 mL) was heated to lOO^C for 17 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized twice from 
ethyl acetate to provide 0.95 g (18%) of the title product- 
mp 142-143°C; 

IR (KBr, cm-1) 3181^ 3049^ 16O6, 1533, 1472> 1314, 1221 
862, 725; 

1h NMR (300 MHz, DMSO-de) 5 11.02 (br s, IH) , 10.95 (br 
30 IH), 8.5 (s, IH), 8.18 (d, J=2 Hz, IH) . 8.05 (d, J=2 Hz, 



s. 
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IH), 7.4-7.2 (m, 5H), 3.85-3.75 (m, 2H) , 2.9 (t. J=7 Hz, 

2H) ; 

MS (FD) m/e 258 (M+) ; 

UV (EtOH) 318nm (e=10579), 263nin (e=17922) , 202nin (e=15887). 
5 Anal. Calcd for C13H14N4S: 

Theory: C, 60.44; H, 5.46; N, 21.69. 
Found: C, 60.45; H. 5.63; N, 22.02. 

Pvaninle 51 

10 ^-W'-(3-nvrazolvl) thiourea 

A solution of 3-aminopyrazole (1.66 g, 20 mmol) 
and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3 . 0 mL) in 
W, W-dimethylformamide (50 mL) was heated to 100*C for 18.5 
h. The reaction was cooled to room temperature, poured 

15 into ethyl acetate, washed with water, IN aqueous HCl, 

water, saturated sodium bicarbonate, and brine. The organic 
layer was concentrated and the residue recrystallized twice 
from ethyl acetate to provide 2.38 g (48%) of the title 
product : 

20 mp 142-144°C; 

IR (KBr, cm-1) 3397, 3207, 3078, 1576, 1537, 1255, 1182, 
751; 

1h NMR (300 MHz, DMSO-d6) 5 12.4 (br s, IH) , 10.35 (br s, 
IH) , 9.85 (br s, IH) , 7.6 (s, IH) , 7.4-7.2 (m, 5H) , 5.83 
25 (s, IH) , 3.75 (m, 2H) , 2.85 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 246 (M+) ; 

TJV (EtOH) 264nm (e=21473), 204nm (e=17842). 
Anal. Calcd for C12H14N4S: 

Theory: C, 58.51; H, 5.73; N, 22.74. 
30 Found: C, 58.80; H, 5 . 83 ; N, 23 . 00 . 
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ExamnlP 

P7reT?flr3r.iQn of N- C^-Phenethvl ) -W - fnbpn^/^ 1 t-himiT-^;. 

A solution of aniline (1.86 g, 20 nunol) and 2- 
phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 mL) in N,N- 
dimethylformainide (50 mL) was heated to lOO'C for 18 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water. In aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
ether /hexanes to provide 2.88 g (56%) of the title product: 
mp 102-104°C; 

IR (KBr, cm-1) 3375, 1592, 1542, 1493, 1250, 1000, 695; 
1h NMR (300 MHz, CDCI3) 5 7.85 (br s, IH) , 7.5-7.0 (m, 
15 lOH). 6.0 (br s, IH) , 3.9 (m, 2H) , 2.9 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 256 (M+) ; 

UV (EtOH) 248nm (e=15081) , 206nm (e=25573). 
Anal. Calcd for C15H16N2S: 

Theory: C, 70.28; H, 6.29; N, 10.93. 
20 Found: C, 70.14; H, 6.37; N, 10.97. 



N-(f;r.hv1)-N'-(2-thiaznTvn rhinn^o^ 
A solution of ethyl isothiocyanate (1.74 g, 20 
25 mmol) and 2-aminothiazole (2.0 g, 20 mmol) in JV-dimethyl- 

formamide (50 mL) was heated at lOO'C for 23 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate', washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
30 was concentrated and the residue recrystallized twice from 

ethyl acetate to provide 0.48 g (13%) of the title product: 
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mp 135-13 6°C; 

IR (KBr, cm-l) 3165, 3021, 1574, 1501, 1435. 1366, 1215, 
1179, 695; 

1h NMR (300 MHz, DMSO-de) 5 10.4 (br s, 2H) , 7.4 (d, J=3 . 
5 Hz, IH) , 6.8 (d, J=3 Hz, IH) , 3.7 (m, 2H) , 1.4 (t, 3=1 Hz, 

3H) ; 

MS (FD) m/e 187 (M+) ; 

UV (EtOH) 287nin (e=19544) , 256 lun (£=10213), 202 nm 
(6=11588). 

10 Anal. Calcd for C6H9N3S2: 

Theory: C, 38.48 H, 4.84; N, 22.44. 
Found: C, 38.71; H, 4.92; N, 22.66. 

Rxamnle 54 

15 N- (2-Phen l:'^hv^ ) -N ' - (:>-rh] ornnhfinvl) thiourea 

A solution of 2-chloroaniline (2.55 g, 20 mmol) 
and 2-phenethyl isothiocyanate (3.26 g, 20 mmol, 3.0 mL) in 
W,N-dimethylformamide (50 mL) was heated to 100°C for 17 h. 
The reaction was cooled to room temperature, poured into 

20 ethyl acetate, washed with water, IN aqueous HCl, water, 

saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue was purified by HPLC on 
silica gel to provide 1.18 g (20%) of the title product as 
a white solid: 

25 IR (KBr, cm"!) 3378, 3167, 1540, 1499, 1470, 1250, 1060, 

758, 685; 

1h NMR (300 MHz, DMSO-de) 6 7.55 (br s, IH) , 7.5-7.2 (m, 
9H) , 5.9 (br s, IH) , 3.9 (m, 2H) , 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 290 (M+) ; 
30 UV (EtOH) 245nm (6=16042), 209nm (6=29276). 
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Anal. Calcd for C15H15N2SCI: 

Theory: C, 61.95; H, 5.20; N, 9.63. 
Found: C, 61.69; H, 5.28; N, 9.84. 

5 Examnle 55 

N-(ben2Vl )-N'-r2-(5-chloro)t-hia^o1 vl1 thinuT-^a 

A solution of benzyl isothiocyanate (3.0 g, 20 
mmol) and 2-amino-5-chlorothiazole (2.69 g, 20 nunol) in 
W-dimethylformamide (25 mL) was heated at lOCc for 20 h. 
10 The reaction was cooled to room temperature, poured into 

ethyl acetate, washed with water. In aqueous HCl, water, 
saturated sodixim bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by HPLC on silica 
gel to provide 0.86 g (15%) of the title product: 
15 mp 162-164*'C; 

IR (KBr, cm-1) 3154. 3003, 2958, 1588, 1515, 1421, 1231, 
1192, 726; 

1h NMR (300 MHz, DMSO-d6) 8 8.8 (br s, IH) , 7.45 (s IH) , 
7.4-7.2 (m, 5H) , 4.7 (m, 2H) ; 
20 MS (EI) m/e 283 (M+) ; 

UV (EtOH) 295nm (e=6457) , 259 nm (E=5741) , 208 nm (e=11042) . 

SxamPlft 'rf? 

N- O-PhenvlPrODVl ) -W - f 2- (S-rhloro) rhi 1 hhi 

25 A solution of 3 -phenylpropyl isothiocyanate 

(3.54 g, 20 mmol) and 2-amino-5-chlorothiazole (2.69 g, 20 
mmol) in W, JV-dimethylformamide (50 mL) was heated to lOO^C. 
After 18 h, the reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, IN aqueous 
30 HCl, water, saturated sodium bicarbonate, and brine. The 

organic layer was concentrated and the residue purified by 
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HPLC on silica gel to provide 0.29 g (5%) of the title 

product : 

mp 121-130°C; 

IR (KBr, cm-1) 3160, 3100, 2949, 1565, 1517, 1493, 698; 
5 1h NMR (300 MHZ, DMS0-d6) 5 10 . 8 (s, IH) , 8.5 (br s, IH) , 

7.4 (s, IH), 7.3 (m, 5H) , 3.5 (m, 2H) , 2.6 (t, J=7.7 Hz, 

2H) , 1.8 (m, 2H) ; 

MS (FD) m/e 311 (M+) ; 

UV (EtOH) 295nm (e=14069), 259nm (e=12092), 205nin (£=27316). 
10 Anal. Calcd for C13H14N3S2CI: 

Theory: C. 50.07; H, 4.52; N, 13.47. 
Found: C, 50.17; H, 4.51; N, 13-42. 

Fxamnle 57 

15 N- (2-Phenethvl) -N' - (5-tetra70vl ) thiourea 

A solution of 5-aminotetrazole monohydrate (2.06 
g, 20 mmol) and 2-phenethyl isothiocyanate (3.26 g, 20 
mmol, 3.0 mL) in W-dimethylf ormamide (50 itiL) was heated 
to lOO^C for 21 h. The reaction was cooled to room 

20 temperature, poured into ethyl acetate, washed with water, 

IN aqueous HCl, water, saturated sodium bicarbonate, and 
brine. The organic layer was concentrated and the residue 
recrystallized twice from ethyl acetate to provide 0.59 g 
(12%) of impure title product: 

25 mp 161-177°C; 

IR (KBr, cm-1) 3451. 3235, 3148, 1547, 1511, 1169, 697; 

1h NMR (300 MHz, DMSO-ds) 5 10.8 (s, IH) , 10.4 (m, IH) , 8.6 

(br s, IH) , 7.2-7.0 (m, 5H) , 3.8 (m, 2H) . 2.8 (t, J=7 Hz, 

2H) ; 

30 MS (FD) m/e 248 (M+) ; 

UV (EtOH) 258nin (£=13630), 234nm (£=15631), 204nm (£=15594). 
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ExamnlP Sfi 

N-(2-Phffnprhvl)-N^-^2-(4-mg^■h^/^-q- arP^^/^^^>^|a20^v^ 1 

thioiiT-Pa 

A solution of 2-phenethyl isothiocyanate (1.14 
g, 7 mmol) and 2-ainino-4-methyl-5-acetylthia2ole (1.09 g, 7 
nimol) in i\^,/7-dimethylf ormamide (50 mL) was heated at lOCC 
for 23 h. The reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, In aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the residue 
recrystallized twice from ethyl acetate to provide 0.21 g 
(9%) of the title product: 

IR (KBr, cm-1) 3314, 3060, 1694, 1610, 1555, 1507, 1372, 
1233, 980, 667; 

1h NMR (300 MHz, DMSO-d6) 5 12.5 (br s, IH) , 8.8 (br s, IH) , 
7.4-7.2 (m, 5H), 3.8 (m, 2H) , 2.9 (t, J=7 Hz, 2H) 2.4 (s, 
3H) , 2.3 (s, 3H); 
MS (FD) iri/e 319 {M+) ; 

UV (EtOH) 319nm (e=16944), 230 nm (6=13216). 201 nm 
(8=18476). • 

ExamnlP 

N-(2-Phenethv1 )-N^-^:>-f6-rhln■rn> nv^rar^•n^/^ 1 tihin»T-,:>a 

A solution of 2-aiiiino-6-chloropyrazine (2.59 g, 
20 mmol) and 2-phenethyl isothiocyanate (3.26 g, 20 mmol. 
3.0 mL) in //,J\7- dimethyl formamide (50 mL) was heated to 
100°C for 3 5 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodium bicarbonate, and 
brine. The organic layer was concentrated and the residue 
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purified by HPLC on silica gel to provide 0,23 g (4%) of 
the title product: 
mp 194-195°C; 

IR (KBr, cm-1) 3171, 2932, 1575, 1517, 1465, 1359, 1270, 

5 1169, 707; 

1h NMR (3 00 MHz, DMS0-d6) 5 11.2 (s, IH) , 10.2 (br S, IH) , 

8.5 (s, IH) , 8.3 (s, IH), 7.4-7.2 (m, 5H) , 3.85-3.75 (m, 
2H) , 2.9 (t, J=7 H2, 2H) ; 
MS (FD) m/e 292 (M+) ; 
10 UV (EtOH) 328nm (e=12858), 265nm (e=17945), .201nin (e=17746) . 

Pvamnle 60 

TJ-(:^-■nhenbl 1^^/n-TJ^-^:?-^--hiazo]v^^ thiourea 
A solution of 2-phenbutyl isothiocyanate (3.8 g, 

15 20 mmol) and 2-aminothiazole (2.0 g, 20 nunol) in N,N- 

dimethyl-formamide (50 mL) was heated at 100**C for 26 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 

20 was concentrated and the residue recrystallized from ethyl 

ether to provide 2.3 g (39%) of the title product: 
mp 105-107°C 

IR (KBr., cm-1) 3171, 2932, 1575, 1517, 1465, 1359, 1169, 
1064, 707; 

25 1h NMR (300 MHz, DMSO-de) 5 11.5 (br s, IH) , 9.7 (br s, 

IH) , 7.4-7.1 (m, 7H) , 3.6 (m, 2H) , 2.6 (m, 2H) , 1.6 (m, 
4H) ; 

MS (FD) m/e 291 {M+) ; 

tJV (EtOH) 288nm (e=19013), 256 nm (e=10681) , 203 nm 
30 (e=18908) . 
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Anal. Calcd for C14H17N3S2: 

Theory: C, 57.70; H, 5.88; N, 14.42. 
Found: C, 57.60; H, 6.08; N, 14.56. 

ExamnlP fil 

N-(2-PhPnetllVl )-N- -f2-(4-(l-nir■T•o^r.b^n v l)t-■hi;.^r.^^/^ 1 

t:hionrP»a 

A solution of 2-phenethyl isothiocyanate (0.74 
g, 4.5 mmol) and 2-amino-4- [ (3-nitro) phenyl ] -thiazole (1.0 
g, 4.5 mmol) in W-dimethylf ormamide (50 mL) was heated to 
100 C for 120 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodixim bicarbonate, and 
brine. The organic layer was concentrated and the residue 
purified by HPLC on silica gel to provide 0.07 g (4%) of 
the title product: 
mp 192-196°C; 

IR (KBr, cm-1) 3165, 3023, 1571, 1517, 1352, 1217, 1166; 
1h NMR (300 MHz, DMSO-d6) 5 11.7 (br s, IH) , 9.0 (br s, 
20 IH), 8.6 (s, IH), 8.2 (m, 2H) , 7.75 (s, IH) , 7.6 (t, J=6 

Hz, IH), 7.4-7.2 (m, 5H) , 3.8 (m, 2H) , 2.95 (t, J=6 Hz, 
2H) ; 

MS (FD) m/e 384 (M+) ; 
. UV (EtOH) 286nin (e=21349) , 264nm (e=22766) , 237mn 
25 (e=18307), 202nm (£=28514). 

Anal. Calcd for C18H16N4S2O2 : 

Theory: C, 56.23; H, 4.19; N, 14.57. 
Found: C, 56.12; H, 4.24; N, 14.47. 



15 
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M- frt-Pronvl) -N' - \2- f S-rhl nroMri azovT ) 1 r.hiotirea 

A solution of 2-ainino-5-chlorothiazole (2.69 g, 
20 nunol) and n-propyl isothiocyanate (2.0 g, 20 nunol) in 
5 W,i>7-dimethylformaniide (50 mL) was heated to 100°C for 19 h. 

The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by HPLC on silica 
10 gel to provide 0.17 g (4%) of the title product: 

mp 128-133°C; 

IR (KBr, cm-1) 3170, 2958, 1560, 1487, 1187, 691; 
1h NMR (300 MHz, DMSO-d6) 5 11.5 (br s, IH) , 8.4 (br s, 
IH) , 7.4 (s IH) , 3.4 (m. 2H) , 1.6 (m, 2H) , 0.95 (t, J=7 Hz, 
15 3H) ; 

MS (FD) m/e 235 (M+) ; 

UV (EtOH) 294nm {£=12928 ) , 259nm (£=10257), 204nm (£=16979). 
Anal. Calcd for C7H10N3S2CI: 

Theory: C, 35.66; H, 4.28; N, 19.82. 
20 Found: C, 35.85; H, 4.19; N, 19.78. 

F.xample 63 

M- n-PhPnsthv l )-V!'-\2-(d-(7' .2' -d-ir)henvl-2 ■ - 
rvann) pt-hvl^ tihiazovn thiourea 
25 A solution of 2-amino ( 4- (2 ' , 2 ' -diphenyl-2 ' - 

cyano) ethyl) thiazole (0.91 g, 3 mmol) and 2-phenethyl 
isothiocyanate (0.49 g, 3 mmol) in dimethyl formamide 

(50 mL) was heated to 100**C for 91 h. The reaction was 
cooled to room temperature, poured into ethyl acetate, 
30 washed with water, IN aqueous HCl, water, saturated sodium 

bicarbonate, and brine. The organic layer was concentrated 
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and the residue purified by HPLC on silica gel to provide 
0.28 g (20%) of the title product: 
IR (KBr, cm-1) 3179, 3024, 2238, 1562, 1250. 698- 
iH NMR (300 MHz, DMSO-de) 6 11.5 (s, IH) , 10.4 (br s, IH) , 
5 7.5-7.2 (m, 15H) , 6.6 (s, IH) , 3.85 (s, 2H) , 3.8 (m, 2H) , 

2.8 (t, J=7 Hz, 2H); 
MS (FD) m/e 468 (M+) ; 

UV (EtOH) 292nm (£=12023), 259nm (e=5862), 202 nm (6=25516) 
Anal. Calcd for C27H24N4S2: 

Theory: C, 69.20; H, 5.16; N, 11.95. 
Found: C, 69.05; H, 5.33; N, 11.76. 



15 



20 



ExamnIP fi4 

N-f2-n-n^rlohq?^eny1lprh^O)-N--r?-bPn-.orbi^.oiyn -r^^^y r^n 

A solution of 2-(l-cyclohexenyl)ethyl isothio- 
cyanate (3.3 g, 20 itunol) and 2-aininobenzothia2ole (3.0 g, 
20 mmol) in W-dimethylf ormamide (50 mL) was heated at 
lOO'C for 17.5 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodium bicarbonate, and ' 
brine. The organic layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 2.57 g (40%) 
of the title product: 
mp 185-186°C; 

25 IR (KBr, cm-1) 3179^ 3044^ 2921. 2830, 1556, 1523, 1441 

1196; 

1h NMR (300 MHZ, DMSO-de) d 11.8 (br s, IH) , 10.2 (br s, 
IH), 8.0-7.2 (m, 4H), 5.45 (s, IH) , 3.65 (m, 2H) , 2.3 (t, 
J=7 Hz, 2H), 1.9 (m, 4H) , 1.5 (m, 4H) ; 
30 MS (FD) m/e 317 (M+) ; 

UV (EtOH) 287nm (6=20679), 201 nm (6=25939). 
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Anal, Calcd for C16H19N3S2: 

Theory: C, 60.53; H, 6*03; N, 13.24. 
Found: C, 60.29; H, 5.94; N, 13.49. 

5 E^^^TRPlg 65 

N- { 2 -phenethvl ) -N ' - f 2 - ( 4 -ethvl ) thiazolvl 1 thiourea 

A solution of 2-phenethyl isothiocyanate (1.63 
g, 10 mmol) and 2-amino-4-ethylthiazole {1.28 g, 10 mmol) 
in i\7-dimethylf ormamide (50 mL) was heated at lOO^C for 23 
10 h. The reaction was cooled to room temperature, poured 

into ethyl acetate, washed with water, IN aqueous HCl, 
water, saturated sodium bicarbonate, and brine. The 
organic- layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 0.84 g (29%) 
15 of the title product: 

mp 145-146°C; 

IR (KBr, cm-1) 3199, 3049, 2962, 1591, 1275, 685; 

1h NMR (300 MHz, DMSO-d6) 5 11.5 (br s, IH) , 9.8 (br s, 

IH) , 7.4-7,2 (m, 5H) , 6.6 (s, IH) , 3.8 (m, 2H) , 2.9 (t, J=7 
20 Hz, 2H), 2.45 (q, J=7 Hz, 2H) , 1.1 (t, J=7 Hz, 3H) ; 

MS (FD) m/e 291 (M+) ; 

UV (EtOH) 292nm (£=19382), 257 nm (e=10362), 202 nm 
(£=20282). 

Anal. Calcd for C14H17N3S2: 
25 Theory: C, 57.70; H, 5.88; N, 14.42. 

Found: C, 57.47; H, 5.91; N, 14.51. 

Example 66 

i-[ (g-bgn^Qthia^QXyJr) thiQcarbamgyJ.] imi<^a?:Qlg 
30 A solution of 1, 1 ' -thiocarbonyldiimidazole (8.9 

g, 50 mmol) and 2-aminobenzothiazole (7.5 g, 50 mmol) in 
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acetonitrile (125 mL) was stirred at room temperature for 

20 h. The resulting precipitate was collected by 

filtration to provide 5.75 g (44%) of the title product: 

IR (KBr, cm-1) 3199, 3049, 2962, 1628, 1461, 738; 

1h NMR (300 MHz, mSO-de) 5 8.85 (s, IH), 8.1 (br s. IH) , 

7.9-7.0 (m, 6H) ; 

MS (FD) m/e 261 (M+) ; 

UV (EtOH) 366nm {e=13072), 305 nm (£=11556), 213 nm 
(£=35893) . 

Anal. Calcd for C11H8N4S2: 

Theory: C, 50.75; H, 3.10; N, 21.52. 

Found: C, 50.50; H, 3.02; N, 21.49. 

Examnlp fi? 

N- f 2- (2-chlQroDhenvl) sr.hvl 1 -M - - r2-hPnzo^■h^ ^^ni y ii t-himiT-«^a 

A solution of 1- [ (2-benzothiazolyl) - 
thiocarbamoyl ] imidazole (2.1 g, 8 mmol) and 2- (2- 
chlorophenyl) -ethylamine (1.25 g, 8 mmol) in N,N- 
dimethylformamide (30 mL) was stirred at 100°C for 1.5 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 1.6 g (57%) of the title product: 
IR (KBr, cm-1) 3181, 3050, 1587, 1527, 1231, 753; 
1h NMR (300 MHz, DMSO-de) 5 11.9 (br s, IH) , 10.0 (br s, 
IH), 7.8-7.2 (m, 8H) , 3.95 (m, 2H) , 3.1 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 347 (M+) ; 

UV (EtOH) 301nm (£=23050), 202 nm (£=30924). 
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Sxample 68 

N- \2- (3-chlorophenvl)ethvn -N- - r2-ben2ot:hiazolvl1 r.hioiirf»a 

A solution of 1- [ (2-benzothiazolyl) - 
thio carbamoyl] imidazole (1.04 g, 4 ramol) and 2-(3- 
5 chlorophenyl ) ethylamine (0.63 g, 4 mmol) in N,N- 

dimethylformamide (15 mL) was stirred at 100°C for 1 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate' to provide 0.88 g (63%) of the title product: 
10 IR (KBr, cm-1) 3180, 2997, 1569, 1527, 1209, 755; 

1h NMR (300 MHZ, DMSO-d6) 5 11.9 (br s, IH) , 10.1 (br s, 

IH) , 7.8-7.2 (m, 8H) . 3.9 (m, 2H) , 3.0 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 347 (M+) ; 

UV (EtOH) 301nm (e=25367), 202 nm (e=31735). 
15 Anal. Calcd for C16H14N3S2CI : 

Theory: C, 55.24; H, 4.06; N, 12.08. 
Found: C, 55.05; H, 4.05; N. 12.03. 

Example 69 

20 N- \2- (4-chlorophenvl) ethvll -N- - r2-ben2othiazolvl1 thionrga 

A solution of 1- [ (2-benzothiazolyl ) - 
thio carbamoyl] imidazole (1.04 g, 4 mmol) and 2-(4- 
chlorophenyl) ethylamine (0.63 g, 4 mmol) in N,N- 
dimethyiformamide (15 mL) was stirred at 100°C for 1 h, the 

25 reaction was cooled to room temperature and the solvent 

removed in vacuo. The residue was crystallized from ethyl 

acetate to provide 0.89 g (64%) of the title product: 

IR (KBr, cm-1) 3180, 2997, 1569, 1527, 1257, 755; 

1h NMR (300 MHz, DMSO-d6) 5 12 . 0 (br s, IH) , 10.0 (br s, 

30 IH) , 7.9-7.2 (m, 8H) , 3.85 (m, 2H) , 2.95 (t, J=7 Hz. 2H) ; 

MS (FD) m/e 347 (M+ ) ; 
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UV (EtOH) 301nm (e=25731) , 218nm (e=29376) , 202 nm 
(6=28033). 

Anal. Calcd for C16H14N3S2CI : 

Theory: C, 55.24; H, 4.06; N, 12.08. 
5 Found: C, 55.27; H, 4.02; N, 12.10. 

Examnlta 70 

A solution of l-[ (2-benzothia2olyl)- 
10 thiocarbamoyl] imidazole (1.04 g, 4 mmol) and 2-(2- 
inetho3cyphenyl ) ethylamine (0.62 g, 4 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at lOO'^C for 1 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
15 acetate to provide 0.9 g (66%) of the title product: 

IR (KBr, cm-1) 3180, 1672, 1539, 1437, 1202, 1137, 783; 
1h NMR (300 MHZ, DMSO-d6) 5 12 . 0 (br s, IH) , 10 . 0 ' (br s, 
IH), 7.9-7.0 (m, 8H) , 3.85 (m, 2H) , 3.75 (s, 3H) , 2.9 (t, 
J=7 Hz, 2H) ; 
20 MS (FD) m/e 343 (M+) ; 

UV (EtOH) 301nm (e=25894), 218nm (e=28357), 202 nm 
(e=32552). 

Anal. Calcd for C17H17N3OS2 : 

Theory: C, 59.45; H, 4.99; N, 12.23. 
2^ Found: C, 59.70; H, 5.01; N. 11.99. 

N- r?- f VTnPthoTnn-^henvl ) efhvl 1 -w - r:>-v^o^.o^.hi^ro^^.^ i r-hinnr-o^ 
A solution of l-[ (2-ben20thiazolyl) - 
30 thiocarbamoyl] imidazole (1.04 g, 4 mmol) and 2- (3- 
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methoxyphenyl) ethyl -amine (0.62 g, 4 iranol) in N,N- 
dimethylformamide (15 mL) was stirred at 100'*C for 1 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
5 acetate to provide 0.77 g (56%) of the title product: 

IR (KBr, cm-1) 3180, 1670, 1543, 1479, 1205, 1136, 718; 
1h NMR (300 MHz, DMSO-d6) 6 11.9 (br s, IH) , 10.05 (br s, 

IH) , 7.9-6.8 (m, 8H) , 3.87 (m, 2H) , 3.75 (s, 3H) , 2.95 (t, 
J=7 Hz, 2H) ; 
10 MS (FD) m/e 343 (M+) ; 

UV (Eton) 301nm (e=24893), 216nm (e=28250) , 203 nm 

(e=33504) . 

Anal. Calcd for C17H17N3OS2: 

Theory: C, 59.45; H, 4.99; N, 12.23. 
15 Found: C, 59.36; H, 5.02; N, 12.00. 

N- r 2 - U-methoxvnhenvl ) Prhvl 1 -N ■ - F 2 -benzothiazolvl 1 thiourea 
A solution of 1- [ (2-benzothia20lyl) - 

20 thiocarbamoyl] imidazole (1.04 g, 4 mmol) and 2-(4- 

methoxyphenyl ) ethylamine (0.62 g, 4 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 100°C for 1 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 

25 acetate to provide 0.85 g (62%) of the title product: 

IR (KBr, cm-1) 3162, 1610, 1572, 1255, 1208, 1106, 761; 
1h NMR (300 MHz, DMSO-d6) 5 11.9 (br s, IH) , 10.05 (br s, 

IH) , 7.9-6.8 (m, 8H) , 3.85 (m, 2H) , 3.75 (s, 3H) , 2.9 (t, 
J=7 Hz, 2H) ; 
30 MS (FD) m/e 343 (M+) ; 
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UV (EtOH) 301nra (e=22113), 218nm (e=23878) , 201 nm 
(e=28098) . 

Anal. Calcd for C17H17N3OS2 : 

Theory: C, 59.45; H, 4.99; N, 12.23. \ 
Found: C, 59.33; H, 5.06; N, 12.04. 

I 

ExamnlP 11 ' 
Jr-f fg-f4.'?-riim'='rhYl1thiazolvl) r.hi ocarhPimnv n im^r^^y.n^^ 

A solution of 1, 1 ' -thiocarbonyldiimidazole (1.8 

g, 10 nimol), 2-ainino-4 , 5-dimethylthiazole hydrochloride 
(1.65 g, 10 mmol) and triethylamine (1.01 g, 10 nunol) in 
acetonitrile (40 mL) was stirred at room temperature for 7 

h. The solvent was removed in vacuo to afford crude of the 
title product as a yellow solid used in the next step 
without purification. 



N- f 2- (2-chlQror?hRnvl)er.hvl 1 -w - r:? - f4 . ^ -dime^rh^^ ) nhiaToivi i 

A solution of 1- [ (2-[4,5-dimethyl]thia2olyl) 
thio- carbamoyl] imidazole (10 mmol) and 2- (2-chlorophenyl) - 
ethylamine (1.55 g, 10 mmol) in i^,JV- dimethyl formamide (30 
mL) was stirred at 90'»C for 1 h. The reaction was cooled 
to room temperature, poured into ethyl acetate, washed with 
water, IN aqueous HCl, water, saturated sodium bicarbonate, 
and brine. The organic layer was concentrated and the 
residue recrystallized from ethyl acetate to provide 2.1 g 
(65%) of the title product: 

IR (KBr, cm-1) 3171, 3013, 1583, 1549, 1510, 1216, 759; 
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1h NMR (300 MHz, DMS0-d6). 5 11.45 (br s, IH) , 9.75 (br s, 
IH) , 7.5-7.2 (m, 4H) , 3.85 (m, 2H) , 3.05 (t. J=7 Hz, 2H) , 
2.2 (s, 3H) , 2.05 (s, 3H); 
MS (FD) m/e 325 {M+) ; 
5 UV (EtOH) 297nra (6=9209), 257nin (6=5133), 201 nm (6=14635). 

Example 7S 

N- r 2 - ( 3 -chlorophenvl ) ethvl 1 -N ' - T 2 - f 4 . S-riiinet:hvl ) t.hi a7.n1 v1 1 

thiourea 

10 A solution of 1- [ (2- [4 , 5-dimethyl] thiazolyl) 

thio-carbamoyl] imidazole (10 mmol) and 2- (3-chlorophenyl) - 
ethylamine (1.55 g, 10 mmol) in N, W-dimethylf ormamide (30 
mL) was- stirred at 90''C for 1 h. The reaction was cooled 
to room temperature, poured into ethyl acetate, washed with 

15 water, IN aqueous HCl, water, saturated sodium bicarbonate, 

and brine. The organic layer was concentrated and the 
residue recrystallized from ethyl acetate to provide 2.2 g 
(67%) of the title product: 

IR (KBr, cm-1) 3182, 3018, 1584, 1549, 1511, 1215, 788; 
20 1h NMR (300 MHz, DMSO-de) 5 11.45 (br s, IH) , 9.8 (br s, 

IH) , 7.4-7.2 (m, 4H) , 3.85 (m, 2H) , 2.9 (t, J=7 Hz, 2H) , 
2.2 (s, 3H) , 2.05 (s, 3H) ; 
MS (FD) m/e 325 (M+) ; 

UV (EtOH) 297nm (6=6543), 257nm (6=3650). 
25 Anal. Calcd for C14H16N3S2CI : 

Theory: C, 51.60; H, 4-95; N, 12.89. 
Found: C, 51.73; H, 4.99; N, 13.16. 
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10 



N- f 2- f ^-mf rtioy>a?hfnYl ) er^^.1 1 -n- - f ?- m s-riin,orhy-' ) ^ h i^ro^^.^ ^ 

thionrpa 

A solution of l-[ (2-[4,5-dimethyl]thia2olyl) 
thio -carbamoyl] imidazole (47) (10 mmol) and 2-{2- 
methoxyphenyDethylamine (1.51 g. 10 mmol) in N,N- 
dimethylformamide (30 mL) was stirred at 90°C for 1 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 1.9 g (65%) of the title product: 
mp 178-180°C; 

IR (KBr. cm-1) 3175, 2998, 1598, 1495, 1213, 760, 707; 
1h NMR (300 MHz, DMSO-d6) d 11.4 (br s, IH) , 9.75 (br's. 
IH), 7.25-6.8 (m, 4H) , 3.8 (s, 3H) , 3.78 (m, 2H) , 2.87 (t, 
J=7 Hz, 2H), 2.2 (s, 3H), 2.05 (s, 3H) ; 
MS (FD). m/e 321 (M+) ; 

UV (EtOH) 297nm (e=18573), 258nm (£=10587), 202 nm 
20 (£=28862). 

Anal. Calcd for C15H19N3OS2: 

Theory: C, 56.04; H, 5.96; N, 13.09. 
Found: C, 56.29; H, 6.19; N, 13.27. 



15 



25 



30 



ExamnlP 77 
thiniiTffj^ 

A solution of 1-t (2-t4,5-dimethyl]thiazolyl) 
thiocarbamoyl) imidazole (10 mmol) and 2- (3- 
methoxyphenyDethylamine (1.51 g, 10 mmol) in N,N- 
dimethylformamide (30 mL) was stirred at 90°C for 1 h. The 



wo 93/03022 



PCr/SE92/00533 



-222- 



reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
5 acetate to provide 2.2 g (69%) of the title product: 

mp 146-148°C; 

IR (KBr, cm-1) 3179, 3035, 1587, 1551, 1214, 701, 682; 
Ir NMR (300 MHz, DMSO-dg) 5 11.45 (br s, IH) . 9.8 (br s, 
IH) , 7.25-6.8 (m, 4H) , 3.8 (m, 2H) , 3.75 (s, 3H) , 2.85 (t, 
10 J=7 Hz, 2H) , 2.2 (s, 3H) , 2.05 (s, 3H) ; 

MS (FD) m/e 321 (M+) ; 

UV (EtOH) 297nm (£=16992)., 258nm (e=9639) , 202 nm {e=27993). 
Anal. Calcd for C15H19N3OS2 : 

Theory: C, 56.04; H. 5.96; N, 13.09. 
15 Found: C, 56.01; H, 5.96; N, 13.30. 

sxamplg 78 

Tj- r?.- f 4-methn wr.hf.nv1 ) Phhvl 1 -N- - [2 - (4 . 5-dimethvl ) thiazolvll 

thiourea 

0 A solution of l-[ (2-[4,5-dimethyl]thiazolyl) 

thiocarbamoyl ] imidazole (10 mmol) and 2-(4- 
methojQThenyl ) ethylamine (1.51 g, 10 mmol) in N,N- 
dimethylformamide (30 mL) was stirred at 90°C for 1 h. The 
reaction was cooled to room temperature, poured into ethyl 
5 acetate, washed with water, IN aqueous HCl, water, 

saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 2.2 g (69%) of the title product: 
mp 178-180°C; 

;0 IR (KBr, cm-1) 3174, 3024, 1590, 1552, 1214, 688; 
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1h NMR (300 MHz, DMSO-d6) 8 11.45 (br s, IH) , 9.8 (br s, 
IH), 7.2(d, J=8 Hz. 2H), 6.85 (d. J=8 Hz, 2H) , 3.78 (m. 
2H), 3.75 (s, 3H), 2.85 (t, J=7 Hz, 2H) , 2.2 (s, 3H) , 2 05 

(s, 3H) ; 

MS (FD) m/e 321 (M+) ; 

UV (EtOH) 297nin (e=8102), 258nin (e=4813), 223 nm (e=6614) . 

A solution of 2-phenethyl isothiocyanate {3.26 
g, 20 mmol, 3.0 mL) and 5-ainino-3-methylisothiazole (3.0 g, 
20 mmol) in W-dimethylformamide (30 mL) was heated at 
100»C 24 h, the reaction was cooled to room temperature and 
poured into ethyl acetate, washed with water. IN aqueous 
HCl. water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the residue 
recrystallized from ethyl acetate to provide 5.5 g (100%) 
of the title product: 
mp 213-216°C; 

IR (KBr, cm-1) 3188, 2744, 1593, 1525, 1495, 1423. 1313, 
1248, 829, 777, 752, 705, 670, 522; 

1h NMR (300 MHz, DMS0-d6) 6 9.3 (br s, IH) , 7.4-7.2 (m. 
5H), 6.85. (br s, IH) , 3.7(m, 2H) , 2.9 (t, J=7 Hz, 2H) , ' 2 45 
(S. 3H); 

MS (FD) m/e 278 (M+) ; 

UV (EtOH) 286nm (e=12263). 247 nm (e=14257). 206 nm 
(E=27381) . 
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Example 80 

1-r (2-r6-fTtir>rn1h pny.nt:hia7:n1v1 1 t-hiocarbamovn imidazole 
A solution of 1, 1 • -thiocarbonyldiimidazole (17.8 
g, 100 mmol) and 2-amino-6-f luorobenzothiazole (16.8 g, 100 
5 nanol) in acetonitrile (700 mL) was stirred at room tempera- 

ture for 20 h, then at 40''C for 6 h. The resulting 
precipitate was collected by filtration to provide 19 . 5 g 
(70%) of the title product: 

IR (KBr, cm-1) 3200, 3050, 2558, 1595, 1560, 1461, 1331, 
10 1216, 1088, 1040, 948, 740, 648, 627; 

1h mm (300 MHz, DMSO-de) 5 12.0 (br s, 1H) , 8.85 (s, IH) , 

8.1 (br s, IH) , 7.9-7.0 (m, 4H) ; 
MS (FD) m/e 279 (M+H) ; 

UV (EtOH) 364nm (£=7372), 306 nm (8=13593), 213 nm 
15 (£=31325) . 

Anal. Calcd for C11H7N4S2F: 

Theory: C, 47.47; H, 2.54; N, 20.13. 
Found: C, 47.72; H, 2.66; N, 20.09. 

20 Examnle 81 

yr- r:;- f :?-rh1 n-rnr)henvnprhv1 1 -w f 6- fluorol benzothiazolvl ) 

thiourea 

A. solution of 1- [ (2- [6-fluoro]benzothiazolyl) - 
thio-carbamoyl] imidazole (2.1 g, 8 mmol) and 2-(2-chloro- 

25 phenyl ) ethylamine (1.25 g, 8 mmol) in N,N-dimethylf ormamide 

(30 mL) was stirred at lOO^C for 1.5 h, the reaction was 
cooled to room temperature and the solvent removed in 
vacuo. The residue was crystallized from ethyl acetate to 
provide 1.6 g (57%) of the title product: 

30 mp 188-189°C; 
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15 



20 



IR (KBr, cm 1) 3166, 3014, 1560. 1538, 1460, 1217 1198 
853; ' ' • 

1h NMR (300 MHz, DMSO-de) d 11.6 (br s, IH) , 9.8 (br s, 
IH), 7.9-7.2 (m, 7H) , 3.9 (m. 2H) , 3.1 (t, J=7 Hz. 2H) 
MS (FD) m/e 365 (M+) ; 

UV (EtOH) 301nin {e=22535) , 216nin (6=27344), 201 nm 
(e=28624). 

Anal. Calcd for C16H13N3S2CIF: 

Theory: C, 52.53; H, 3.58; N, 11.49. 
Found: C, 52.79; H, 3.72; N, 11.76. 



ExamnlP »? 
thiourp^a 

A solution of l-[ (2-[6-fluoro]ben2othiazolyl)- 
thiocarbamoyl] imidazole (2.1 g. 8 mmol) and 2-(3- 
chlorophenyDethylamine (1.25 g, 8 mmol) in ^, i7- dime thy 1- 
formamide (30 mL) was stirred at 100°C for 1.5 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 1.6 g (57%) of the title product: 
: mp 193 -1940c ; 

IR (KBr, cm-1) 3171, 3015, 1557, 1526, 1460, 1229 1201 
866; 

25 1h NMR (300 MHz, DMSO-d6) d 11.9 (br s, IH) , 9.9 (br s, 

IH), 7.9-7.2 (m, 7H) , 3.85 (m, 2H) , 3.0 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 365 (M+); 

UV (EtOH) 301nm (6=24232), 217nm (6=30020), 201 nm 
(6=31875) . 

30 



Li 
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Anal. Calcd for C16H13N3S2CIF: 

Theory: C, 52.53; H, 3.58; N, 11.49. 
Found: C, 52.50; H, 3.67; N, 11.38. 

5 F-xramnle 83 

M- f ?■- (4-rhlnrr.r.hPnv l ) Pr.hvll -N' -(7-\ 6-f luorol bfinzot.hiazolvl ) 

A solution of 1- [ (2- [6-fluoro]benzothiazolyl) - 
thio-carbamoyl] imidazole (2.1 g, 8 mmol) and 2-{4-chloro- 

10 phenyl )ethylamine (1.25 g, 8 mmol) in W,//-dimethylf ormaraide 

(30 mL) was stirred at 100°C for 1.5 h, the reaction was 
cooled to room temperature and the solvent removed in 
vacuo. The residue was cjrystallized from ethyl acetate to 
provide 1.6 g (57%) of the title product: 

15 : mp 217-2180C; 

IR (KBr, cm-1) 3168, 3033, 1559, 1532, 1491, 1462, 1230, 
1143, 809; 

NMR (300 MHz, DMS0-d6) d 11.85 (br s, IH) , 9.8 (br s, 

IH) , 7.9-7.2 (m, 7H) , 3.85 (m, 2H) , 2.95 (t. J=7 Hz, 2H) ; 

20 MS (ED) m/e 365 {M+); 

UV (EtOH) 301nm (e=24527), 220nm (e=31031) . 

Anal. Calcd for C16H13N3S2CIF: 

Theory: C, 52.53; H, 3.58; N, 11.49. 

Fo\ind: C, 52.80; H, 3.70; N, 11.34. 

25 

Example 84 
N- (2 - (2-methoxvn henvl ) ethvl 1 -N' - (2 - r6- 
f 1 norol benzothiazolvl ) thiourea 
A solution of 1- [ (2- [6-f luoro]benzothiazolyl) - 
30 thiocarbamoyl] imidazole (2.1 g, 8 mmol) and 2- (2-methoxy- 

phenyl ) ethylamine (1.25 g, 8 mmol) in 77,W-dimethylf ormamide 
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(30 mL) was stirred at 100°C f or 1 . 5 h, the reaction was 
cooled to room temperature and the solvent removed in 
vacuo. The residue was crystallized from ethyl acetate to 
provide 1.6 g (57%) of the title product: 
: mp 20'8-209OC; 

IR (KBr. cm-1) 3168, 3034, 1561, 1536, 1462, 1242, 1198 
852; 

1h NMR (300 MHZ, DMSO-d6) d 11.85 (br s, IH) , 9.8 (br s, 
IH), 7.9-7.0 (m, 7H) , 3.85 (m, 2H) , 3.8 (s, 3H) , 2.9 (t 
J=7 Hz. 2H); 
MS (FD) m/e 3 61 (M+) ; 

UV (EtOH) 300nm (£=24273), 218nm (£=28369), 201 nm 

(£=34036) . 

Anal. Calcd for C17H16N3OS2CF: 

Theory: C, 56.49; H, 4.46; N, 11.63. 
Found: C, 56.56; H, 4.59; N, 11.66. 

N- f2- (^-met.hoyvnhpnvl ) f^ty^y i i -w - f 7- f 

flUQro1ben7orhia7niYi ) rbioi,^op 
A solution of l-[(2-[6-fluoro]ben2othia2olyl)- 
thiocarbamoyl] imidazole (2.1 g, 8 mmol) and 2- (3-methoxy- 
phenyDethylamine (1.25 g, 8 mmol) in jyr,i^-dimethylfor.namide 
(30 mL) was stirred at lOO'C for 1.5 h, the reaction was 
cooled to room temperature and the solvent removed in 
vacuo. The residue was crystallized from ethyl acetate to 
provide 1.6 g (57%) of the title product: 
mp 190-192OC; 

IR (KBr, cm-1) 3050, 1536, 1460, 1302.1221, 1060, 674; 
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1h NMR (300 MHz. DMS0-d6) d 11.9 (br s, IH) , 9.9 (br s, 
IH) , 7.9-7.0 (m, 7H) , 3.85 (m, 2H) , 3.75 (s, 3H) , 2.95 (t, 
J=7 Hz, 2H) ; 
MS (FD) m/e 361 (M+) ; 

UV (EtOH) 301nm (£=24608), 218nm (e=28535) , 201 run 
(6=37337). 

Anal. Calcd for C17HI6N3OS2CF: 

Theory: C, 56.49; H, 4.46; N, 11.63. 
Found: C, 56.21; H, 4.54; N, 11.40. 

F.vamr)le 86 
].|- f; ; ) - (4-TnPt.ho wnhPnvl )ethvn -N' - (2 - [6- 

fl iinT-oThPn^nf hlazolvl ) r.hiQurea 
A solution of l-[ (2-(6-fluoro]benzothia2olyl)- 
thio-carbamoyl] imidazole (54) (2.1 g, 8 mmol) and 2- (4- 
methoxy-phenyl) ethylamine (1-25 g, 8 mmol) in N,N- 
dimethylformamide (30 xtiL) was stirred at lOO^C for 1.5 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 1.6 g (57%) of the title product: 
: mp 203-204.5*0; 

IR (KBr, cm-1) 3001, 1561. 1539, 1458, 1251, 860, 818; 
1h NMR (300 MHz, DMS0-d6) d 11.85 (br s, IH) , 9.85 (br s, 
IH). 7.9-6.9 (m, 7H), 3.85 (m. 2H) . 3.75 (s, 3H) . 2.9 (t, 
J=7 Hz,. 2H) ; 

MS (FD) m/e 3 61 (M+) ; 

UV (EtOH) 301nm (£=23562), 222 nm (6=28328). 
Anal. Calcd for C17H16N3OS2CF : 

Theory: C, 56.49; H, 4.46; N. 11.63. 
Found: C. 56.70; H. 4.42; N, 11.79. 
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ExamnlP ff7 

^-f {?-r'?-^^^nr0^r■l^ia70^vl)^h^•nr■^r- bamn^/^ 1 Smida^nlP 

A solution of l,l'-thiocarbonyldiimidazole (25 
g, 140 mmol) and 2-amino-5-chlorothiazole (18,8 g. 140 
mmol) in acetonitrile (300 mL) was stirred at room 
temperature for 23 h. The resulting precipitate was 
collected by filtration to provide 21.2 g (62%) of the 
title product: 

1h NMR (300 MHz, mtSO-de) 5 9.5 (s, IH), 8.2 (s, IH) , 7.6 
(S, IH). 7.5 (s, IH); 
MS (FD) m/e 176 (M+-C3H3N2) . 

Examn1«a sb 

N-f?-(?-^MorophPnvl)erhvn-^^^-f?-r^-^ hlorn)^h^^^r^^Y^1 

A solution of 1- [ (2-[5-chloro]thiazolYl) thio- ' 
carbamoyl] imidazole (0.68 g, 2.8 mmol) and 2-(2-chloro- 
phenyDethylamine (0.43 g, 2.8 mmol) in n,n- 
dimethylformamide (15 mL) was stirred at 100°C for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 0.68 g (73%) of the title product: 
mp 172-174''C; 

IR (KBr, cm-1) 3318, 2873, 1606, 1526, 1513, 1436. 1351 
1237, 747; 

1h NMR (300 MHz, DMSO-de) 5 10.7 (br s, IH) , 8.5 (br s, 

IH). 7.4 (s, IH), 7.4-7.2 (m, 4H) , 3.8 (m, 2H) . 2.9 (t, J=7 
Hz, 2H); 
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MS (FD) m/e 331 (M+) ; 

XJV (EtOH) 295nin (e=11804) , 259 nm (6=10397), 202 nm 
(e=27067) . 

Anal. Calcd for C12H11N3S2CI2 : 
5 Theory: C, 43.38; H, 3.34; N, 12.65. 

Found: ' C, 43.61; H, 3.57; N, 12.57. 

Example 89 

M- ro- (^-chTorophenv i ) fif-hvii -N ■ - f ?.- ( 5-ch1 oro) chiazplvXI 

10 thiourea 

A solution of 1- [ (2- [5-chloro] thiazolyl) thio- 
carbamoyl] imidazole (1.22 g, 5 mmol) and 2-(3-chloro- 
phenyl) ethylamine (0.78 g, 5 mmol) in A^ J\7-dimethylf ormamide 
(20 mL) was stirred at lOCC for 1 h. The reaction was 

15 cooled to room temperature, poured into ethyl acetate, 

washed with water, IN aqueous HCl, water, saturated sodixim 
bicarbonate, and brine. The organic layer was concentrated 
and the residue recrystallized from ethyl ether to provide 
0.9 g (54%) of the title product: 

20 mp 154-155''C; 

IR (KBr, cm-1) 3178, 3044, 1557, 1520, 1458, 1346, 1196, 
784, 755; 

Ir NMR (300 MHz, DMS0-d6) 5 11.6 (br s, IH) , 8.4 (br s, 
IH) , 7.4 (s, IH) , 7.4-7.2 (m, 4H) , 3.7 (m, 2H) , 2.8 (t, J=7 
25 Hz, 2H) ; 

MS (FD) m/e 331 (M+) ; 

UV (EtOH) 296nm (e=l4281) , 259 nm (6=12090), 205 nm 
(6=29809) . 
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Examnlp QO 

N- f 2- f 4-rMorophenvl ) prhvl 1 - r?- / s -rhi oro^ ^h^ ;.^nwi i 

A solution of 1-t {2-[5-chloro]thiazolyl)thiocar- 
bamoyl] imidazole (1.22 g, 5 iranol) and 2- (4-chloro- 
phenyDethylamine (0.78 g, 5 nunol) in W,N-dimethylf ormamide 
(20 mL) was stirred at 100»C for 1 h. The reaction was 
cooled to room temperature, poured into ethyl acetate, 
washed with water, IN aqueous HCl, water, saturated sodium 
bicarbonate, and brine. The organic layer was concentrated 
and the residue recrystaliized from ethyl acetate to 
provide' 1.1 g (66%) of the title product: 
mp 178-180°C; 

IR (KBr, cm-1) 3180, 2927, 1610, 1536, 1492, 1325, 1256, 
1181, 1088, 1014, 811, 747, 643, 508; 

NMR (300 MHz, DMSO-de) 5 11.6 (br s, IH) , 8.4 (br s, 
IH), 7.4 (s, IH), 7.32 (d, J=8 Hz, 2H) , 7.22 (d, J=8 Hz. 
2H), 3.7 (m, 2H), 2.8 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 331 {M+) ; 

UV (EtOH) 295nm (e=13675) , 259 nm (£=12330), 202 rnn 
(£=27524) . 

Anal. Calcd for C12H11N3S2CI2 : 

Theory: C, 43.38; H, 3.34; N, 12.65. 
Found: C, 43.61; H. 3.46; N, 12.85. 
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N- (2- (l-met:hvl) -2- nvrrnlvlei^hvl) -N' - ( 2-thiazolvl ) thiourea 

An isothiocyanate of 2- {2-aininoethyl ) -1- 
methylpyrrole was prepared according to Ann 657, 104-107 
(1962). 1h-NMR (CDCI3) 5 2.95 (t, 2H) , 3.55 (s, IH) , 3.65 
(t, 2H) , 5.9-5.95 (m, IH) , 6.05 (t, IH) , 6.55 (t, IH) . This 
isothiocyanate was dissolved in DMF (4 ml) . To this 
solution was added 200 mg (2 mmol) of 2-aminothia2ole and 
the solution was heated at lOO^'C for about 16 h. EtOAc was 
added and the organic phase was washed with sat. NH4CI- 
solution and brine. After drying (Na2S04), the product was 
purified on a silica gel column, using EtOAc/Hexane 1:1, as 
eluent. This gave almost pure titled product. 
Recrystallization from toluene /hexanes gave 150 mg of the 
titled product. 
Mp: 183-184^C (dec). 

1h-NMR (DMSO-dg) 82.86 (t, 2H), 3.55 (s, 3H) , 3.75 (q, 
2H) , 5.85-5.90 (m, 2H) , 6.62 (s, IH) , 7.09 (d, IH) , 7.36 
(d, IH) , 9.74 (broad s, IH) , 11.65 (broad s, IH) . 
13c-NMR (DMSO-dg) 5 25.03, 33.31, 43.92, 106.24, 106.31, 

112.03, 121.55, 129.33, 136.71, 161.68, 178,25. 

Tsj, (2 - (1-niper-azinvle thvl) ) -N' - ( 2 -thiazolvl ) thiourea 
1.7 8 g Thiocarbonyldiimidazole (10 mmol) was 
added to a solution of 1.29 g 1- (2-aminoethyl ) piperazine 
(10 mmol) in 5 ml methylene chloride at O^'C. The reaction 
mixture was warmed to room temperature, and stirred for 30 
minutes. The methylene chloride was evaporated, and 40 ml 
dimethyl formamide together with 10.01 g 2-aminothiazole 
were added. The mixture was stirred 17 h at lOO^^C. The 
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product was purified by chromatography on a silica gel 
column eluted with mixtures of methanol and chloroform 
Crystallization of the salt with oxalic acid gave further 
purification. 

iH-NMR (oxalate in D2O) : 2.8-3.7 ppm (m) , 6.75 ppm (d) , 7.1 
ppm (d) . 

Examnl^ q-< 

N-(g-(?-rMorn)pnpn o rhYl)-N--f?-tbi..oW1^^K.^,,^ ^, 
Thiocarbonyldiimidazolide (980 mg, 5.5 mmole) 
was dissolved in 20 ml methylene chloride. To the solution 
was added dropwise 2-chlorophenethylamine (0.69 ml 5 
mmole) in 20 ml methylene chloride at 0»C. After reaction 
for 3 0 min at O'C, it was warmed up to room temperature 
and then concentrated to small volume in vacuo. To the 
residue was added 20 ml DMF and 2-aminothiazole (700 mg 7 
mmole). It was kept at 10 0°C for 3 hours. After cooling 
to room, temperature, it was poured into 1 n HCl solution 
(100 ml) and extracted with ethyl acetate (2 x 100 ml); the 
organic phase was washed with brine and dried over 
magnesium sulfate. The solution was concentrated in vacuo 
and separated by silica gel column chromatography. Yield = 
440 mg (30%) . 

iK-NMR (CDCI3) 57.38-7.17 (m, 5H, ClPh. thiazol) 6.81 (d 
J = 3.7 HZ, IH, thiazole), 4,02 (q, j = 7Hz, 2H, CHjNH) . 
3.17 (t, J = 7.1 Hz, CH2). 

13C-NMR (CDCI3) 6177.5 (C=S) , 161 (thiazol), 137.5 
(thiazol). 136.0 (ClPh), 134.1 (ClPh) , 131.1 (ciPh) . 129 5 

(c":ranr3"V(c::)\^^^ ^^^^^^ — 
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r^-(7- f2-met:hoyv)nhener hvl WN' - ( 2 -thiazolvl) thiourea 

To a solution of 1.8 g (10 mmol) 1,1'- 
thiocarbonyldiimidazole in CH2CI2 (3 0 ml) at O^C was added 
1.46 ml (10 ramol) of 2-methoxyphenethylamine . The solution 
was then stirred for 1 hour. After the addition of hexane, 
the reaction mixture was filtered and evaporated. The 
residue was dissolved in DMF (8 ml) and 1.0 g (10 mmol) 2- 
aminothiazole (Merck) was added. The reaction mixture was 
heated at lOO'^C for about 16 h. Thereafter, EtOAc and 
diluted HCl-solution were added. The organic phase was 
separated and washed with diluted HCl-solution, sat. NH4CI- 

solution and water (x 2) , respectively. After drying over 
Na2S04, the product was purified on a silica gel column, 
using hexanes/EtOAc (2:1) as eluent, to give 0.77 g crude 
product. Recrystallization from toluene gave 0.54 g of 
still crude titled product, A final purification was 
achieved by the use of a AI2O3 column eluted with CHCI3 
(containing 0.5% EtOH) as the eluent. This gave 85 mg of 
the titled product. 
Mp: 126. 0-127. 5**C. 

1h-NMR (CDCI3) 5 3.03 (t, 2H), 3.82 (s, 3H) , 3.96 (q, 2H) , 
6.79-6.93 (m, 3H) . 7.20-7.26 (m, 3H) , 10.35 (broads, IH) , 
10.73 (broad s, IH) . 

13C-NMR (CDCI3) 5 29.59, 45.69, 55 . 19 , 110 . 22 , 110.97, 
120.40, 126.75, 127.96, 130.78, 137.72, 157.62, 161.58, 
177.34. 

(9- (4^f luor n)nhf^nPthvi ) -NT' - ( 2 ^rhi azolvl ) thiourea 
In a manner analogous to Example 94, using 4- 
f luorophenethylamine, the titled product resulted. 
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51.0, H 4.35, N 14.8. 
Mp: 124.5-12 6.0°C. 

IH-NMR ,CDCl3, 8 3.0 (t. 3H), 4.0 ,q. 3H, . 6.86 <d, IH, 
'•0-7.3 (m, 5H). 

13C-NMR (CDC13, 8 34.05, 46.82, 111.35. 115.38 ,d, 2C) 

uiM:,'i;,'52: "^-'^ 

Eifaim^lo Of; 



In a manner analogous Co Example 93, using 4- 
nitrophenethylamine, Che cicled prodiicc resulced 
^H-«M« .,cr,cl3, 5 8.17 ,d, . , 8.6 Hz. 2H, 0,„Ph, 7.45 ,d. 
J = 8.6 HZ, 2H, 02NPh,, 7.21 Id. 3 = 3.7 Hz, IH. chiazole) , 
6^84 (d, J = 3.7 HZ. IH. Chiazole), 4.01 (q. j = s 7 Hz 
2H. CH2NH), 3.15 (c. J = 7.2 Hz, 2H, CH^). ' 
13c-«MR ,cix:l3 . CD30D, 5 179 (C=S), 161 (Chiazole), 146 4 
02HPh) ,136.9 .Chiazole), 129 (o^NPh, , 123.4 .O^NPh) , 
111.1 (Chiazole), 45.3 (CHj), 34.3 (CHj). 




rh. ""^'^ P^Pared by reduccion of 

usLrchri'-. °"" " hydrochloric acid 

using Che licerature procedure (Vogel, laaiaal^ 

i"r:^^[7nr ;d:';-.^3';t' rH":hi^°"rr" 

V , u J.o Mz, IH, thiazole), 7.07 
(d, J = 8.3 H2, 2H, H2NPh), 6.79 (d, J = 3.7 Hz, IH 
thiazole), 6.65 (d, j = 8.3 Hz. 2H. HsNPh) , 3.91 (q' 2H 
CH2NH), 2.91 (t, J = 7.1 Hz, 2H, CH2) 
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13C-NMR (CDCI3 + CD3OD) 5 177 (C=S), 161 (thiazole) , 144 
(H2NPh), 137.3 (thiazole), 129.5 (H2NPh) . 128.6 (H2NPh) . 
115.4 (H2NPh), 110.9 (thiazole), 46.7 (CH2) , 33.6 (CH2) . 

Fyamnle 98 

M- f9 - f 4-TnP1-,hoxv) p>^^n«.^h^/1 ) -N ■ - (2-thia70lv1 ) thiOUrSg 

In a manner analogous to Example 93, using 4- 
methoxyphene thy lamina, the titled product resulted. 
1h-NMR (CDCI3) 5 7.22-7.18 (t, 3H, MeOPh and thiazole), 
6.85 (d, J = 8.5 Hz, 2 H, MeOPh) , 6.81 (d, J = 3.7 Hz, 1 H, 
thiazole), 3.94 (q, J = 7.1 Hz, 2 H, CH2NH) , 3.79 (s, 3H, 
MeO) , 2.96 (t, J = 7.1 Hz, 2H, CH2 ) . 

13c-NMR (CDCI3) 5 177.3 (C=s), 161.6 (thiazole) 158.2 
(MeOPh), 137.4 (thiazole), 130.4 (MeOPh). 129.7 (MeOPh), 
113.8 (MeOPh), 111.0 (thiazole), 55.1 (MeO), 47.0 (CH2). 
33.8 (CH2). 

M- (7- f ) -N' - (7-rhia7.n1v1 ) thiourea 

The titled product was prepared by treatment of 
the product of Example 98 with iodotrimethyl silane in 
dichloroethane according to literature procedure (H. 
Sakurai, c^/nthesis . p. 740, 1979) (Example 97). 
1h-NMR (CDCI3) 5 7.22 (d, J = 3.6 Hz, IH, thiazole), 7.14 
(d, J = 8.4 Hz, 2H, HOPh) , 6.81-6.77 (t, 2H, thiazole, 
HOPh), 3.94 (q, 2H, CH2NH2 ) , 2.94 (t, J = 7.2 Hz, 2H, CH2 ) • 
13c-NMR (CDCI3) 5 177.4 (C=S), 161.4 (thiazole), 154.1 
(HOPh), 137.6 (thiazole), 130.5 (HOPh), 129.9 (HOPh), 115.3 
(HOPh), 110.9 (thiazole), 47.1 (CH2) , 33.7 (CH2) - 
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Examnio 1 nn 

N- (2- (4-hromo)ph o n r ?thYl ) -n- - f■^-,h^..r.^y^ ^ ^hj n nr 'n 
In a manner analogous to Example 93. using 4- 
bromophenethylamine, the titled product resulted 
IH-NMR (CDCI3 - CD3OD) 6 7.43 (d, J = 6.4 Hz, 2 H, BrPh) . 
7.22 (d, J = 3.6 Hz. 1 H. thiazole), 7.15 (d, j = 6 3 Hz 2 
H, BrPh), 6.83 (d, J = 3.7 Hz, 1 h, thiazole) , 3 95 (t J - 
•1 Hz,2H, CH2NH,, 2.94 (t, a = 7 Hz, 2H. CH^) " 
"c-NMR (CDCI3 . CD3OD) 6 177.5 (C=S). 161.5 (thiazole), 

111.1 (thiazole), 46.2 (CH2), 34.0 (CH2). 

Examn1P> 1 pl 

N-(2-(1-p1pPric1in-0)nrhY i )-t^.-(?-rhi..m..i..,^i ^, ,^ ^ , 
In a manner analogous to Example 93, using 1- 
Piperidinylethylamine, the titled product resulted 
^H-NMR (CDCI3) 6 7.32 (d, . = 3.7 Hz, 1 H, thiazole), 6.84 
d, J = 3.7 HZ, IH, thiazole), 3.80 (t, 2H, CH2NH) , 2.62 
(t, J = 6.4 HZ, 2H, CH2), 2.48 (m, 2H, pip), 1.62 (m, 2H, 
pip) , 1.46 (m, IH, pip) . 

l^c-NMR (CDCI3 + CD-jOD) • 177 3 fr-Qi 1 ci /^w 

J ^^ui . J./ /.J tc=S) , 161 (thiazole), 137 3 

CH rls'; 5^-1 <™2'. ".a ,pip,, ,2.2 

(CH2), 25.6 (pip), 24.0 (pip). 

W- f2-moTT>ho1 inof rhvl ) -n- - f ?-rhi .-.nwi > i->,i ^1,^ ,.^ 
In a manner analogous to Example 91, using 
morpholinoethylamine, the title product resulted. 
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1h-NMR (250 MHz. CDCI3) 5 7.38 (d, IH, CH=CH) , 6.86 (d, IH, 
CH=CH) , 3.82 (q. 2H. CH2-NH) , 3.86-3.71 (m, 4H, CH2- 
0-CH2), 2.67 (t, 2H,CH2-N (ring)), 2.62-2.52 (m. 4H, 
CH2-N-CH2). 

5 13C-NMR (250 MHz, CDCI3) 5 178, 163, 138. 112, 67, 57, 53. 

42. . 
Mp: 150.5 - 151. 5'C. 

10 1 - (:>-Amin n^l^^ a7.nlP> -1 ' -imida7:o1 e thiocarbonvl 

8.90 g Thiocarbonyldiimidazole (50 mmole) and 
5.0 g 2-aminothiazole (50 mmole) was added to 50 ml 
acetonitrile. The mixture was heated to 40°C, and stirred 
for 2 hours at this temperature. The mixture was cooled to 

15 0°C, and the solid was filtrated off, and washed with 300 

ml cold acetonitrile. The yield of pure product after 
drying was 9.7 g (46 mmole) . 

Elemental anal: Found; C=39.3. H=2.8, N=26.2; Calc: C=40.0, 
H=2 .87, N=26.6. 

20 iH-NMR (250 MHz, DMSO) 5 8.68 (s, IH, N=CH-N) , 7.97 (s, IH, 

N-CH=CH-N) , 7.76 (d, IH, S-CH=CH-N) , 7.33 (d, IH, S-CH=CH- 
N) , 7.08 (S, IH, N-CH=CH-N) . 

Fvamnle 104 

25 M- f -Phen«:>fhv1 )-V!' -\7-((i -hvf^-rnw ) nvr i dvl 1 thiourea 

A Stirred solution of phenethyl isothiocyanate 
(1.63 g, 10 mmol, 1.5 mL) and 2-amino-6-hydroxypyridine 
(1.10 g^ 10 mmol) in W-methylpyrrolidinone (20 mL) was 
heated to lOCC. After 87.25 h, the reaction was cooled to 

30 room temperature and poured into ethyl acetate. The organic 
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phase was washed with water (4x) and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (10% ethyl 

acetate/dichloromethane to 15% ethyl acetate) , followed by 
trituration with ethyl acetate to provide 1.15 g of the 
titled product (42%) as an off-white solid: 
mp 196-197«C; 

IR (KBr, cm-1) 2937, 1668, 1595, 1475, 1428. 1365, 1219, 

1158, 1023; 

iH NMR (300 MHZ, DMSO-dff) 5 11 . 49 (br s, IH) , 10.82 (s, IH) , 
10.33 (s, IH), 7.52 (t, J=7.9 Hz, IH) , 7.25-7.14 (m. 5H) , 
6.53 (d, J=7.9 Hz, IH), 6.19 (d. J=8.0 Hz, IH) , 3.80-3.73 
(m, 2H) , 2.92 (t, J=7.7 Hz, 2H) ; 
MS (FD) m/e 273 {M+) ; 

UV (EtOH) 305nin (e= 20692), 262nm (e= 13737), 247njn (e= 
18743), 203nm (e= 19201). 

Anal. Calcd for C14H15N3OS: c, 61.52; H, 5.53; N, 15.37. 
Found: C, 61.73; H, 5.72; N, 15.57. 

ExamnIP 1 

N-(2-(?-T^f^Phr]^yl)ethv^)-^T^-f?-^hs^.^] v l)^hi..„■rop 

2-Naphthalenethylamine (256 mg, 1.5 inmole) and 
the product from Example 103 (400 mg, 1.9 mmole) was 
suspended in DMF (5 ml) . The reaction mixture was heated 
to 110°C and it became a clear solution in a few minutes. 
After 1 hour, the reaction mixture was cooled to room 
temperature, and 20 ml methylene chloride was added. The 
organic solution was washed successively with 0.5 n HCl 
solution (70 ml), brine (50 ml) and water (50 ml). The 
organic solution was dried over magnesium sulfate, and then 
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dried in vacuo. The product was purified by silica gel 
column chromatography ( chloroform/ cyclohexane = 1/1 v/v) . 
Yield = 324 mg (69%) . 

1h-NMR (CDCI3) 5 7.82-7.39 (m, 7H, naph) , 6.98 (d, J = 3.6 

Hz, IH, thiazol), 6.73 (d, J = 3.1 Hz, IH, thiazol), 4.07 
(q, J = 7 Hz, 2H, CH2NH) , 3.28 (t, J = 7 Hz, 2H, CH2 ) . 

13c-NMR (CDC134-CD30D) 5 177 (C=S),' 161 (thiazol) , 137 
(thiazol), 134.5 (naph), 133.6 (naph), 131.7 (naph), 128.5 
(naph), 127.2 (naph), 126.8 (naph), 125.9 (naph), 125.5 
(naph), 125.2 (naph), 123.6 (naph), 110.9 (thiazol), 45.8 
(CH2) , 31.7 (CH) . 

Example 106 
N- (1- (4-n entenvl) -N ' - ( 2-thiazolvl ) thiourea 

A mixture of 4-pentenol (3-04 g, 35.3 mmole) , 
pyridine (2.79 g, 35.3 mmole) and 25 ml diethyl ether was 
cooled to -60*^C. Trif luoromethanesulf onic anhydride (10 g, 
35.4 mmol) was added dropwise at -60**C (5 min) . The 
reaction was heated slowly (30 min) to room temperature, 
and the salt formed was filtered off. 

The filtrate was added dropwise to a mixture of 
10 ml diethyl ether and 30 ml liquid ammonia kept at ca 
-30**C. The ammonia was evaporated while the remaining 
solution was allowed to reach room temperature. The ether 
solution was extracted with 10 ml 10 M aqueous sodium 
hydroxide. Distillation at atmosphere pressure gave 4- 
pentenylamine (2.35 g, 27.6 mmole). 

0.85 g (10 mmole) of this amine was condensed 
with 2.1 g of the product of Example 103 using the method 
as described in Example 105. Crystallization from a 
mixture of n-hexane and toluene gave pure product. 
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Ih-nmr {CDCI3) 5 1.85 ppm (m), 2.20 ppm (m) , 3.7 ppm (m) , 

5.0-5.15 ppm (m), 5.75-5.95 ppm (m) , 6.85 ppm (d) , .7.30 ppm 
(d) . 

13C-NMR (CDCI3) 5 177, 162, 137. 137, 116, 111, 45, 31, 28 
ppm 



Examnlp. in? 

In a manner analogous to Example 106, using 1- 

trifluoromethyl-3-ethanolben2ene, the titled product 
resulted. 

iH-NMR (CDCI3) 6 3.0 (t. PhCH2, 2H) , 4.0 (q, CH2N, 2H) , 6.8 
(d, thiazole, IH). 7.2 (d, thiazole, IH) , 7.4-7.6 (mult, o, 
m and p, 4H) . 

In a manner analogous to Example 106, using 3- 
cis-hexenol, the titled product resulted 

iH-NMR {CDCI3) 8 7.30 (d, J = 3.9 Hz, 1 H, thiazol), 6.83 
(d, J = 3.8 Hz, IH, thiazole), 5.56 and 5.40 (m, 2H H-c=C- 
H). 3.75 (q, 2H, CH2NH) , 2.47 (q, 2H, CH2), 2.09 (p! 2H, 
CH2), 0.95 (t, J = 5.4 Hz, 3H, CH3 ) . 
13C-NMR (CDCI3) 6 177 (C=S), 161 (thiazole), 137.5 
(thiazole), 134.8 {C=C) , 124.6 (C=C) , 111 . 0 (thiazole) 
45.4 (CH2NH), 26.3 (CH2). 20.6 (CHj) , 14.1 {CH3). 
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^-(7-(i - n^nhrhvi ) prhvl ) -N ■ - ( 2 -thiazolvl ) thiPurea 

In a manner analogous to Example 106, using (1- 
naphthyi) -2-ethanol, the titled product resulted. 
5 1h-NMR (CDCI3 + CD3OD) 5 8.24-7.40 (m, 7H, naph) , 7.16 (d, 

J = 3.7 Hz, IH, thiazole) , 6.80 (d, J = 3.7 Hz, IH, 
thiazole) , 4.10 (t, J = 7.5 Hz, 2H, CH2NH) , 3.49 (t, J = 
7.5 HZ, 2H, CH2) . 

10 fiT^f^mple HQ 

N- c?- (7.-f lunro) -ph^nPt-hvl ) -N' - ( 2 - thiazolv:! ) thiourea 
In a manner analogous to Example 106, using 1- 
fluoro-2-ethanolben2ene, the titled product resulted. 
1h-NMR (CDCI3) 5 7.28-7.03 (m, 5H, thiazole, FPh), 6.81 (d, 
15 J = 3.8 Hz, IH, thiazole), 3.99 (q, J = 7.1 Hz, 2H, CH2NH) , 

3.08 (t. J = 7 Hz, 2H, CH2) . 

13C-NMR (CDCI3) 5 178 {C=S), 161 (thiazole), 137.4 
(thiazole), 131 (d, C-F coupling, FPh), 128 (d, C-F 
coupling, FPh), 124 (FPh), 115.4 (FPh), 115 (FPh), 111 
20 (thiazole), 45.3 (CH2), 28.1 (CH2). 

F-yamnlP 111 

TJ- f P. - ( 2 - r.r i f 1 1 1 m-nTnP>r,hv 1 ^ nhene t hv 1 ) -N • - ( 2 - th i a Z P Iv 1 ) t h i Qurea 
In a manner analogous for Example 106, using 1- 
25 trif luoromethyl-2-ethanoibenzene, the- title product 

resulted. 

1h-NMR (CDCI3) 5 7.66 (d, IH, TFMPh) , 7.51 (m, 2H, TFMPh) , 
7.34 (m, IH, TFMPh). 7.26 (d, J = 3.6 Hz, IH, thiazole), 
6.84 (d, J = 3.8 Hz, IH, thiazole), 3.99 (q, J = 6.3 Hz, 
30 2H, CH2NH), 3.23 (t, J = 7.6 Hz, 2H, CH2) . 
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13C-NMR (CDCI3) 5 177.7 (C=S) , 151.5 (thiazole) , 137.6 
(thiazole), 136.9 (TFMPh) , 131.8 (TFMPh) , 131.6 (TFMPh) , 
129 (q, c-F coupling, CF3 ) , 126.6 (TFMPh), 125.9 (d, 
TFMPh), 111.1 (thiazole), 46.3 (CH2), 31.4 (CH2) . 

ExamnIP 1 1 

N-N- ) -n- - (^-rhiamwi ) ^h^o,^^pp 

The starting material, 3 -pentynylamine , was 
synthesized from 3-pentyn-l-ol . 
3-Penrvnvlan»inf> 

Trifluoromethanesulfonic anhydride (4.0 ml; 23.8 
nunol) was added to a solution of 3-pentyn-l-ol (2.0 g; 23.8 
nunol) and pyridine (1.92 ml; 23.8 mmol) in diethyl ether 
(50 ml) at -45»C. The mixture was stirred for 15 min at 
the same temperature and filtered cold into diethyl ether 
(-10 ml) saturated with NH3 at -45°C with stirring. The 
precipitate was washed with cold diethyl ether. The 
reaction mixture was stirred at RT for 3 h and evaporated 
to give yellow crystals (2.0 g, 36 %) as a salt of 3- 
pentynylamine and trifluorome thane sulfonic acid 
iH-NMR {250 MHZ, P2O) 5 3.12 (t, 2H, CH2-NH+3). 2.55 (m 
2H, CH2-CSC), 178 (t. 3H,CH3-CsC). 
13C-NMR (250 MHz, D2O) 6 126. 83, 77, 41. 20, 5. 

The titled product was then prepared in a manner 
analogous to Example 106. 

iH-NMR (250 MHZ. CDCI3) 57.33 (d, IH. CH=:CH) . 6.87 (d. IH. 
CH=CH). 3.86 (q, 2H, CH2-NH) . 2.56 (tt. 2H, CH2-CSC) . 1 81 
(t, 3H.CH3-CSC). 

13C-NMR (250 MHz. CDCI3) 5l78. 162, 138. Ill, 45. 19, 4. 
Mp: 118. 5-119. 5'*C. 
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EXf^Tnple 113 

^_f9-Phsne^w^ ^-:>-rh s»vn-i ■7..3.4-f.etrahvrlrnrnnnfa7,ol i ne 
2-Nitrobenzaldehyde (10.0 g, 66 inmol) and 2- 
phenylethylamine (8.3 ml. 66 mmol) was dissolved in 
5 acetonitrile (200 ml). pH was adjusted to 6.0 with acetic 

acid. 

Sodiiom cyanoborohydride (4.15 g, 66 mol) was 
added in small portions. The solution was stirred 40 min. 
The solution was diluted with water (400 ml) and extracted 
10 with ether. 

Acid-base partitioning [aq. HCl, NH4OH (aq. ) ] 
and evaporation gave an oil. The oil was suspended in 
water (200 ml) and iron dust (10 g, 180 mmol) was added. 
The mixture was heated to reflxix and HCl (cone, aq.) (10 
15 ml) was slowly added. Reflux was continued for 40 minutes. 

The solution was cooled, basified with sodium hydroxide 40 
% (aq.) to pH 14. The solution was stirred with toluene 
(700 ml) and filtered through a pad of celite. 

Acid-base partitioning [(HCl (a.q.) NH4OH 

20 (a.q.)] and evaporation afforded an oil. The oil was 

dissolved in acetonitrile (20 ml) and N,N-thiocarbonyldi- 
imidazole (0.7 g, 6.6 mmol) was added. The solution was 
stirred for 78 hours at ambient temperature, heated to 75°C 
for 40 minutes and evaporated. The residue was purified by 

25 flash-chromatography on silica gel by elution with ethyl 

acetate-cyclohexane (1:3). The product crystallized 
spontaneously from the pure fractions forming long needles. 
Ih-NMR (CDCI3) 5 3.0 (t, PhCH2. 2H), 4.1 (t, PhCH2£ii2N. 
2H) . 4.4 (s, PhCH2N, 2H) , 6.7-7.5 (mult., C6H5, C6H4, 9H) , 

30 8.7 (Broad singlet NH, IH) . 
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ExamrtlP T| 4 
N- (Z-PhenPthvl ) -N- - f (3-mPrhvl ) -r.^^i^y^ ^ 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g. 10 nunol, 1.5 n»L) and 2-aniino-3-methylpyridine 
(1.08 g, 10 nunol) in W-methylpyrrolidinone (20 mL) was 
heated to 100»C. After 16.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate, the organic 
Phase was washed with water (4x) and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% ethyl 

acetate/dichloromethane) to provide 1.77 g of the titled 
product (65%). This material was recrystallized from ethyl 
acetate/hexanes to provide 878 mg of the titled product as 
a pale yellow crystalline solid: 

mp 82-84°C; IR (KBr, cm"!) 3430, 2945, 1594, 1555, 1454 
1268, 1243, 1161; 

IH NMR (300 MHZ, DMSO-d^) 5 11 . 62 (brs, IH) , 8.66 (s, IH) , 
7.90 (d, J=4.1 H2. IH), 7.59 (d, J=7.2 Hz, IH) , 7.28-7 15 
(m, 5H), 6.96 (dd. J=7.4, 5.0 Hz, IH) , 3.84-3.78 (m, 2H) , 
2.89 (t, J=7.0 Hz, 2H), 2.23 (s, 3H) ; 

MS (FD) m/e 271 (M+) ; UV (EtOH) 293nm (e= 17290), 265nm (e= 
14634), 244nm (e= 16338), 202nm (e= 19784). 
Anal. Calcd for C15H17N3S: C, 66.39; H, 6.31; N, 15.48. 
Found: C, 66.66; H, 6.32; N, 15.73. 

N- (2- (?-rhi Pnvl ) pthYl ) -N- - f?-rhi^.nwi ^ .y,^ ^. ^r -r 
6.4 g 2- (2-thienyl)ethanol (50 mmoles) was 
dissolved in 50 ml diethyl ether together with 3.95 g 
pyridine (50 mmoles) . 
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The mixture was cooled to -30®C, and 5.7 g 
methanesuifonylchloride (50 mmoles) was added dropwise 
under stirring. The reaction mixture was then heated and 
kept at reflux temperature for 30 minutes. The mixture was 

5 then cooled to room temperature and filtered. The filtrate 

was transferred to an autoclave together with 100 ml of a 
solution of ammonia in methanol (saturated at O'^C) . The 
autoclave was sealed and heated to 150°C for 17 hours. The 
solvent, was removed by evaporation in vacuo, and 100 ml 5 M 

10 sodium hydroxide in water was added. The mixture was 

extracted twice with 100 ml methylene chloride to give a 
solution of 2- (2-thienyl)ethylamine together with some 
secondary amine. 

The pure primary amine was obtained by 

15 fractional crystallization from methanol of the salts with 

oxalic acid, followed by addition of aqueous sodium 
hydroxide and extraction with methylene chloride. 

500 mg of the pure 2- (2-thienyl) ethylamine (3.93 
mmole) was added to a solution of 800 mg thiocarbonyl- 

20 diimidazole (4.5 mmole) in 5 ml methylene chloride at O^^C. 

The mixture was stirred at 0**C for 15 minutes, and then 1 
hour at 20**C. The solvent was removed in vacuo, and 5 ml 
dimethylf ormamide and 500 mg 2-aminothiazole was added. 
This mixture was allowed to react 17 hours at 110°C. After 

25 evaporation of solvent in vacuo 100 ml ethyl acetate was 

added, and the mixture was heated to 50''C. The warm 
mixture was washed twice with 20 ml 1 M HCl, and once with 
20 ml H2O. Evaporation of solvent to a small volume gave 
crystals of the desired product. Recrystallization twice 

30 from ethyl acetate gave 340 mg of very pure product. 
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13C-NMR (CDCI3 . DMSO-d6) 5 178, 162, 141, 137, 127, 125 
124, 111, 46, 29 PPM. 

iH-NMR (CDCI3 - DMSO-de) 5 3.3 pp. (t), 3.9 ppm (n.) , 6.85 
Ppm (d), 6.90 ppm (m) , 7.20 ppm (d) , 7.25 ppm (d) . 

2-Chloro-6-fluorophenylacetonitrile (2.5 g 14 7 
nunol) was dissolved in 30 ml diethyl ether. Lithium ' 
aluminium hydride (1.5 g) was added in small portions over 
a period of 10 minutes. The mixture was then heated to 
reflux for 15 minutes. After cooling to room temperature, 
1.5 ml water, 1.5 ml aqueous sodium hydroxide, and 4 ml 
water was added slowly. The ether solution containing the 
product 2-chloro-6-fluorophenethylamine was decanted off 
and the solvent was removed in vacuo. 

The amine formed was condensed with the product 
of Example 103 using the method as described in Examples : 
104 and 105 to give 270 mg of the titled product after 
recrystallization from ethanol 

iH-NMR (DMSO-d6) 5 3.1 pp. (t), 3.85 ppm (m) , 7.1 pp. (d, , 
7.15-7.30 ppm (m) , 7.40 ppm (d) . 




In a manner analogous to Example 105, the 
product of Example 103 was condensed with 3- 
methoxyphenethylamine to give the titled product. 
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Ih-NMR (DMSO-de) 5 2.9 (t, Ph, CH2 , 2H) , 3.75 (s, OCH3 , 
3H) , 3,9 (q. CH2N, 2H) , 6.8 (mult, o and p, 4H) , 7.1 (d, 
thiazole, IH) , 7.2 (t, m, IH) , 7.4 (d, thiazole, IH) . 

F-x-amnle 118 

|vT- f?-Ph^nPt-hvi >-w-r2- fs-mprhvDpvridvn nhiourea 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 rnmol, 1.5 mL) and 2-amino-5-methylpyridine 
(1.08 g, 10 mmol) in N-methylpyrrolidinone (20 itiL) was 
heated to 125'C. After 16.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic phase was washed with water (4x) and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% ethyl 

acetate/dichloromethane) to provide 2.01 g of the titled 
product (74%) . This material was recrystallized from ethyl 
acetate/hexanes to provide 1.72 g of titled product as a 
white crystalline solid: 

mp 153-154«C; IR (KBr,cm-l) 3235, 2939, 1613, 1559, 1534, 
1493, 1300, 1188; 

iH NMR (300 . MHZ, DMSO-dff) 5 11 . 56 (br s, IH) , 10.42 (s, IH) , 
7.84 (d, J=1.3 Hz, IH) , 7.52 (dd, J=8.5, 2.1 Hz, IH) , 7.31- 
7.16 (m, 5H), 6.99 (d, J=8.5 Hz, IH) , 3.82-3.75 (m, 2H) , 
2.87 (t, J=7.0 Hz, 2H) , 2.16 (s, 3H) ; 
MS (FD) m/e 271 (M+) ; 

UV (EtOH) 298nm (£=14080), 268nm (e= 21638), 248nm (e= 
15905), 201nm (e= 18504). 

Anal. Calcd for C15H17N3S: C, 66.39; H, 6.31; N, 15.48. 
Found: C, 66.33; H, 6.26; N, 15.33. 
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Examnle HQ 

N-Methvl-N- (2-phenethvl) -M^-(?.-^hia20^v1 > thimirpa 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with N-methyl- 
phenethylamine, to give the titled product. 
lH-NMR(DMS0-d6) 52.9 (t , PhCH2 , 2H) , 3.2 (S.NCH3.3H) 4.0 
(t, CH2N,2H), 6.8 (d, thiazole,lH) , 7.2 (m, thiazole, IH) , 
7.3 (mult. ,C6H5, 5H) 

ExamplP 120 
N- (2-Indanvl) -N' - (2 • -tihiazolvl ) t^hinnrg>a 
In a manner cuialogous to Example 105, the 
product of Example 103 was condensed with 2- 
indanylamine, to give the titled product. 
1h-NMR (DMSO-d6) 62.4 (q. CH2 , 2H) , 3.3 (q, CH2 , 2H) , 

4.8 (q, CHN, IH) , 7.0 (d, thiazole, IH) , 7.1-7.3 (mult., 
.C6H4, 4H) , 7.4 (d, thiazole, IH) . 

ExamnlP T^A 

N- (2 - (2-A7.i do) -ohenethvl) -TJ- - f 2-t:hia:rr,w i ) thi on-rpa 

2-Aminophenethylalcohol (Aldrich) (0.8 g, 5.8 
mmol) was dissolved in 15 ml H2O at 0°C. Trif luoroacetic 
acid (1.2 ml) was added. Sodium nitrite (0.41 g, 0.6 
mmol) dissolved in cold water (2.0 ml) was added. The 
solution was stirred at Cc for 10 minutes. 

Lithium azide (0.59 g, 12 mmol) in water (2.0 
ml) was added slowly. The solution was brought up to 
ambient temperature. The solution was extracted with 
diethyl ether (3 x 50 ml), the organic phase was washed 
with 1 N HCl (aq.) (2 x 20 ml), dried with Na2S04, 
filtered and evaporated. 
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The residue was dissolved in dichloromethane 
(20 ml) under a nitrogen atmosphere. The solution was 
cooled to -10°C and ethyldiisopropylamine (1.1 ml, 6.4 
mmol) was added. 

Trif luoromethanesulfonic anhydride (0.87 ml, 
5.17 mmol) was added dropwise. The solution was stirred 
at 0° for 20 minutes and then added to a solution of NH3 

(g) in methanol (50 ml sat. at O^'C) under vigouros 
stirring. The solution was stirred for 40 minutes at 
ambient temperature. The solution was diluted with 
water (100 ml) and extracted with dichloromethane (2 x 
50 ml). Acid-base partitioning tNH40H (aq)-HCl (aq) [ and 

evaporation gave 2-azidophenethylamine. 

In a manner analogous to Examples 104 and 
105, the product of Example 103 was condensed with 2- 
azidophenethylamine, to give the titled product. 
1h-NMR (DMS0-d6) 5 2.9 (t, PhCH2, 2H) , 3.8 (q, CH2N, 

2H) , 7.0-7,4 (m, Ph-o, m, p, thiazole, 6H) . 

Example 127 

N- (2 - (3-Fluoro)phenethvl) -N' - (2-t:hia:^nWl) t:hiQiiT^a 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with 3- 
f luorophenethylamine to give the titled product. 
1h-NMR (DMS0-d6) 6 2.9 (t, PhCH2 . 2H) , 3.8 (q, CH2N, 

2H) , 7.0-7.4 (m, Ph-o,m,p, thiazole, 6H) . 
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ExamnlP 17? 

N- (2- (Bfnzenesnl fonamirif»-4-P thvi > ) -^j- - (p ). 

thia7:nlYl ) f ]^ j ^^^-pi^p^ 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with 4-(2- 

aminoethyDbenzenesulfonamide to give the titled 
product . 

lH-NMR(DMS0-d6) 6 3.0(t), 3.8{m), 7.1(d). 7.35(m), 
7.45(d). 7.80(d) . 

13C-NMR (raiSO-dg) 5 178, 162, 143, 142, 137, 129. 126, 
112, 45, 34. 



N- (2- f ^ , 4-P i mprbow)Phenerhvl ) -w - (7-r■hi..r.^ y l ) ^>,,- „„^^^ 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with 3,4- 
dimethoxyphenethylamine to give the titled product 
IH-NMR (DMSO-d6-CDCl3) 6 2.95 (t) , 3.70 (t), 3,85 (s) , 
3.90 (s), 6.80 (s), 6.90 (d) , 7.40 (d) . 



In a manner analogous to Example 105, the 
product of Example 103 was condensed with norephedrine 
to give the titled product. 

iH-NMR (DMSO-d6) « 0.95 (d) , 4.25 (m) , 4.95 (d) , 7.1-7.5 
(m) . 
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Fvatnr^lf* 126 

yf- - f 7-Pyri rivl ^ ) -N ' - f ?.-rhia7.olvl ) thiourea 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2-(2- 
5 aminoethyl) pyridine to give the titled product. 

Ih-NMR (DMSO-dS) 5 3.1 (t) , 4.0 (m) , 7.1 (d) , 7.2-7.4 
(m), 7.7 (m), 8.5 (d) . 9.8 (s) , 11.7 (s) . 

f,Y?iTnp1(q 127 

10 M- (7- (2. 5-niTnprhnxv ^r>^^nPthv] ) -N" - (2-thi azolvl ) tl\iQVrQ^ 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2 , 6- 
dimethoxyphenethylamine to give the titled product. 
1h-NMR (CDCI3) 5 3.00 (t), 3.73 (s) . 3.77 (s) , 3.97 (m) , 

15 6.70-6.85 (m) , 7.24 (d) , 10.80 (s) . 

13C-NMR (CDCI3) 5 177, 162, 153, 152, 138, 128, 117, 

112, 111, 111, 56, 56, 46, 30. 
20 M- f1- ^nro panvl >-W-f:^-thia7n1v1 ) thiourea 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with l-amino-2- 
phenylpropane to give the titled product. 
Ih-NMR .(DMS0-d6) 5 1.20 (d) . 3.13 (q) , 3.70 (t) , 7.09 

25 (d) , 7.20-7.50 (m) . 

Broad peaks 5 8.14, 9.33, 9.75 and 10.57. 
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ExamplP 17Q 

N- (2- (3-In<1ol) ethvl ) -w - ^ ^ oivi ) rhio„y-op 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with tryptamine to 
give the titled product. 

Ih-NMR (CDCI3 + CD3OD) 6 7.68-7.06 (m, 6H, indole, 
thiazole), 6.84 (d, J = 3.7 Hz, IH. thiazole) , 4.02 (t, 
J = 7 Hz, 2H, CH2NH), 3.16 (t, J = 6.9 Hz, 2H, CH2). 
l^c-NMR (CDCI3 + CD3OD) 5 177 (thiazole), 161 
(thiazole). 137 (thiazole), 136 (indole), 127 (indole), 
123 (indole), 121 (indole), 118 (indole), 117 (indole), 
111 (thiazole), 110 (indole), 109 (indole), 46 (CH2), 26 
{CH2) . 

ExamnIP l^n 

N- (2- (;^-hY<irn7P^pnhQxv) prhvi ) -n- - f :^-r h ia^mvi ) ^hi o^iy ^^ 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2- (2- 
aminoethoxy) ethanol to give the titled product. 
Ih-NMR (CDCI3) 5 7.34 (d, J = 3.4 HZ, IH, thiazole), 
6.84 (d, J = 3.4 Hz, IH, thiazole), 3.96 (t, J = 4.9 Hz, 
2H, CH2NH), 3.76 (m, 4H, CH2), 3.66 (t, J = 4.3 Hz, 2H. ' 
CH2). 

13C-NMR (CDCI3) 5 177.4 (C=S) , 161.8 (thiazole), 137.5 
(thiazole), 111.2 (thiazole), 72.1, 68.4, 61.5, 44.9. 

ExamnIP T^^ 
N- (2- (f>-Ni rrOPVri d-?-vl ) ami nn«»^ h vl ) -N' - f 
thiazolvDMi-ioiiT-o^ 
In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2- (2- 
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aminoethylamino) -5-nitropyridine to give the titled 
product . 

1h-NMR (CDCI3 + CD3OD) 5 8.95 (d, IH, pyr) , 8.12 (dd, 
IH, pyr), 7.26 (d, J = 3.8 Hz, IH, thiazole) , 5.86 (d, J 
5 =3.8 Hz, IH, thiazole), 6.52 (d, IH, pyr), 3.99 (t, 2H, 

CH2NH) , 3.78 (t, 2H, CH2). 

Example 132 

M- (7.- (l-Methv1nvrrol id-2-vl)prhv1 ) -N' - (2- 
10 thia7:nlv1 ) thiourea 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2-(2- 
aminoethyl) -1-methylpyrrolidine to give the titled 
product . 

15 1h-NMR (CDCI3) 5 7.32 (d, J = 4 Hz, IH, thiazole), 6.83 

(d, J = 3.6 Hz, IH, thiazole), 3.78 (q, 2H, CH2NH) , 3.08 
(m, IH, NCH(CH2)2)' 2.34 (s, 3H, N-CH3), 2.16 (m, 2H, 
NCH2), 2.01 (m, 2H, CH2). 1.7 (m, 4H, pyr). 
13c-NMR {CDCI3) 5 177 (C=S), 161 (thiazole), 137.5 

20 (thiazole), 111.1 (thiazole), 64.1 (pyr), 57.1 (pyr), 

43.1 (CH2), 40.6 (CH2), 32.1 (pyr), 30.3 (pyr), 22.2 

(pyr) . 

Fvamnle 133 

25 M- (2 - (2 ■ 4-nirhioro) T.hPnprhvl) -N- - ( 2-th i a zolvl ) thiourea 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2 , 4-dichloro- 
phenethyl amine to give the titled product. 
1h-NMR (CDCI3 + CD3OD) 5 7.40 (d, IH, thiazole), 7.41 

30 (s, IH, DClPh), 7.24 (m, 2H, DClPh) , 6.87 (d, IH, 

thiazole), 3.95 (t, 2H, CH2NH) , 3.14 (t, 2H, CH2). 
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ExamnlP 1^4 

N- (1 , 1 - f ?-r-hYr|rnxvPhenvl )TnPthowr-;,-,-K o nv1 ^^h^/^ ^ -|vj. - (o - 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with tyrosine 
methylester to give the titled product. 
Ih-nmr (CDCI3) 5 7.25 (d, J = 3.3 Hz, IH, thiazole) . 
7.02 (d, J = 8.2 Hz, 2H, Tyr) , 6.82 (d, J = 3.4 Hz, IH, 
thiazole). 6.74 (d, J = 8.2 Hz, 2H, Tyr), 5.29 (t, IH. ' 
CH), 3.73 (s, 3H, CH3), 3.19 (d, 2H, CH2) . 
"c-NMR (CDCI3) 5 177.4 (C=S), 171.5 (COzMe) , 161.2 
(thiazole), 155.4 CTyr) . 136.9 (thiazole), 130.0 (Tyr), 
126.2 (Tyr), 115.0 (Tyr), 111.1 (thiazole), 59.0 (CH) 
51.9 (CH3), 36.4 (CH2). 

Examnlf^ T^'=. 

1- (2-Th1 nrolYl ) -4- (D-hvrlrnwhPn^^/^ \ -?- th j nh^/rl^n^.^^•^ 

The titled product was obtained as a by 
product during the preparation of the product described 
in Example 134. 

Ih-NMR (CDCI3 + CD30D) 6 7.78 (d, IH, thiazole). 7.50 
(d, IH,- thiazole), 7.07 (d, 2H, Tyr), 6.78 (d, 2H, Tyr) 
4.50 (t, IH, CH), 3.15 (m, 2H, CH2). 

N-(2-r;•rf^^ff-p^f>T^y1n^^^^propv^)-^J^-?-f^hs.■.^1yD^^i ^^ ^^ .^ 
In a manner analogous to Exan^le 105 the 
product of Example 103 was condensed with trans-2- 
phenylcyclopropylamine to give the titled product. 
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1h-NMR (CDCls + CD3OD) 5 7.32 (d, J = 3.8 Hz, IH, 
thiazole), 7.23 (m, 5H, Ph) , 3.38 (m, IH, CHNH) , 2.27 
(m, IH, CH) . 1.91 (m, 2H, CH2) . 

13c-NMR (CDCI3 + CD3OD) 5 179.2 (C=S), 161.7 (thiazole), 
5 139.8 (Ph), 137.3 (thiazole), 128.2 (Ph) , 126.5 (Ph) , 

126.0 (Ph), 111.2 (thiazole), 36.1 (CH) , 35.1 (CH) , 16.1 
(CH2) . 



Fvamnlg 137 

10 M- M-MPf■h ^/^ -?-n«qnf.e^nvl ) -N' - ( 2-r.hiazo1 v1 ) thiourea 

The starting material, 4 -me thy 1-3 -pent enyl- 
amine, was prepared from 5-bromo-2-methyl-2-pentene . 

4 -Mpr.hvl - ^ -npnr.envl amine 
15 LiN3 (1 g, 20 mmol) was added to a solution of 

5-bromo-2-methyl-2-pentene (1.63 g, 10 mmol) in 5 ml 
DMF. The solution was stirred at room temperature for 
two days. The reaction mixture was poured into a mixture 
of hexanes and sat. NH4Cl-solution. The organic phase 

20 was washed with sat. NH4Cl-solution, brine and water. 

After drying, the solvent was removed and the crude 
azide was reacted with L.iAlH4 (380 mg, 10 mmol) in ether 
at 0**C. After 2 h the reaction was quenched by the 
addition of 380 ^1 H2O, 380 ^1 15 % NaOH-solution and 

25 1.14 ml H2O, respectively. After filtration the solvent 

was evaporated and the residue was distilled in vacuo to 
give 0.42 g of the title amine. 
B.p. 50°C/40 mm. 

1h-NMR (CDCI3) 5 1.5 (broad s, 2H) , 1.60 (d, 3H) , 1.70 
30 (d, 3H) , 2.68 (q, 2H) , 5.05-5.15 (m, IH) . 
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"c-NMR (CDCI3) 5 17.70, 18.39, 25.66. 32.22, 42.03, 
121.64, 133.50. 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 4-methyl-3- 
pentenyiamine to give the titled product. 
Mp: 87.5-88.5°C. 

Analyses: Calculated: C 49.76, H 6.26, N 17.41. Found: C 
49.35, H 6.20, N 17.15. 

iH-NMR {CDCI3) 6 1.65 (s, 3H), 1.75 (s. 3H) , 2.40 (q, 
2H), 3.73 (q, 2H) , 5.1-5.25 (m, IH) , 6.83 (d, IH) , 7 29 
(d, IH) . 

13C-NMR (CDCI3) 6 17.93, 25.88, 27.31, 45.54, 111.22, 
120.40, 135.10, 137.51, 161.94, 177.21. 

ExamnIP -|?« 

N- (Tr^TlP-?->i^xgnv1 )-N- - f?-thiP,^mw-| ) ^hin„r^f»^ 

The starting material, i2ail£-3-hexenylamine, 
was prepared from ii:ail£-3-hexen-l-ol. 

Trans-3-hP>yt»r.Yl i=iTn1nr 

To a stirred solution of j;j:aii£-3-hexen-l-ol 
(5.0 g, 0.050 mol), EtjN (7.65 ml, 0.055 mol) and CH2CI2 
(70 ml) at -30»C was added 4.33 ml (0.055 mol) 
methanesulfonyl chloride. The solution was stirred at 
about -20«>C for 2 h. After addition of CH2CI2, the 
organic phase was washed with sat. NaHCOs solution, sat. 
NH4CI -solution and water, dried (Na2S04) and 
concentrated Vr^mo . This gave a crude mesylate which 
was dissolved in DMF (30 ml) and LiN3 (5 g, 100 mmol) 
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was added. The reaction mixture was stirred overnight 
and poured into a mixture of ether and brine. The ether 
phase was. washed with brine (x 2) and dried (Na2S04) . 

The ether solution was concentrated to about 100 ml and 
5 cooled to 0°C, whereafter 1.9 g (50 mmol) of LiAlH4 was 

added. After 1 h the reaction was quenched with 1.9 ml 
H2O, 1.9 ml 15 % NaOH-solution and 5.7 ml H2O, 

respectively. After filtration, the solvent was 
evaporated and the residue was distilled in vacuo to 
10 give 2.3 5 g of the titled amine. 

B.p. 34°C/20 mm 

1h-NMR (CDCI3) 6 0.92-1.05 (m, 3H) , 1.75 (broad s, 2H) , 

1.95-2.20 (m, 4H) , 2.68-2.75 (m, 2H) , 5.27-5.63 (m, 2H) . 
13c-NMR (CDCI3) 6 13.80, 25.55, 36.62, 41.56, 126.10, 

15 134.48. 

In a manner analogous to Example 105 , the 
product of Example 103 was condensed with trans -3- 
hexenylamine to give the titled product . 
20 Mp: 116. 0-117. O'C. 

Analyses: Calculated: C 49.76, H 6.26, N 17.41. Found: C 
49.6, H 6.3, N 17.4. 

1h-NMR (CDCI3) 5 0.98 (t, 3H) , 2.0-2.1 (m, 2H) , 2.41 (q, 
2H) , 3.76 (q, 2H) , 5.4-5.7 (m, 2H) , 6.83 (d, IH) , 7.29 
25 (d, IH) , 10.8 (broads, IH) , 11.35 (broads, IH) . 

13c-NMR. (CDCI3) 5 13.72, 25.65. 45.42, 111.25, 124.97, 

135.56, 137.50, 161.95, 177.14. 
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N-f2- (rvclo-?-nenrf>n-l-Y l )pt-hYT 1-H'- fi ^- 

The Starting material 2- (cyclo-2-penten-l- 
yDethylamine was prepared from 2-cyclopenten-l-yl 
acetic acid. 

2-(Cvrlo-2-penrPn-1-v1 )p^hY^fl^^in ^ 

2-Cyclopenten-l-ylacetic acid (5 ml, 0.042 
mol) was dissolved in ether (100 ml). LiAlH4 (2.4 g, 

0.063 mol) was added in portions. After the addition, 
the reaction mixture was stirred for 2 h at room 
temperature. The reaction mixture was quenched with 2 4 
g H2O, 2.4 g 15 % NaOH-solution and 7.2 ml H2O, 
respectively. Filtration and evaporation of the solvent 
gave 4.45 g of crude 2 - {cyclo-2-penten-l-yl) ethanol . 
This alcohol was transformed to the title amine by a 
procedure analogous to Example 138 

iH-NMR (CDCI3) 6 1.4-1.8 (m, 4H), 2.0-2.15 (m, IH) , 2.2- 
2.4 (m, 3H), 2.6-2.8 (m, 3H) , 5.6-5.8 (m, 2H) . 
"C-NMR (CDCI3) 5 29.68, 31.78, 40.00, 40.64, 42.97, 
130.29, 134.61. 

In a manner analogous to Example 105, the 
product of Example 103 was condensed with 2-(cyclo-2- 
penten-l-yl)ethylamine to give the titled product. 
Mp: 139. 0-140. O'^C. 

Analyses: Calculated: C 52 . 14 , H 5 . 97 , n 16 . 58 . Found- C 
52.20, H 6.05, N 16.35. 
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1h-NMR (CDCI3) 5 1.42-1.58 (m, IH) , 1.62-1.92 (m, 2H) , 
2.06-2.45 (m, 3H) , 2.72-2.86 (m, IH) , 3.71-3.84 (m, 2H) , 
5.70-5.80 (m, 2H) , 6.85 .(d, IH) , 7.32 (d, IH) , 10.9 
(broad s, IH) , 10.95 (broad s, IH) . 

13c-NMR (CDCI3) 5 29.71, 32.01, 34.77, 43.23, 44.31, 
111.15,' 131.19, 134.13, 137.66, 161.99, 177.28. 

RvamnlP 140 

Tj- f7-frrang-?-nPnrpnvin-N'-(2-thia70lv1 ) thiourea 

The starting material trans-3-penten-l-ol was 
prepared by reduction of 3-pentyn-l-ol with lithium 
al\iminium hydride in refluxing tetrahydrofuran and the 
titled product was then prepared in a manner analogous 
to Examples 106 and 112. 

1h-NMR (250 MHZ, CDCI3) 5 7.28 (d, IH, CH=CH) , 6.83 (d, 
IH, CH=CH) , 5.66-5.38 (m, 2H, trans -CH=CH ) , 3.67 (q, 2H. 
CH2-NH), 2.37 (q, 2H, CH2-CH=CH) , 1.72 (dd, 3H, CH=CH- 
CH3) . 

13C-NMR (250 MHz, CDCI3) 6 177, 162, 138, 129, 127, 111, 

46, 32, 18. 

Mp: 129-129. S^C. 

Anal. Calcd. for C9H13N3S2: C, 47.5; H, 5.7; N, 18.5. 
Found: C, 47 . 9 ; H, 5 . 8; N, 17 . 8 . 

Kyamnle 141 

M- (0. (r-i s-3-n« ^ni-^nvi n -w - ( 2-thir>7o1vl ) thiourea 

The starting material cis-3-penten-l-ol was 
prepared by reduction of 3-pentyn-l-ol with hydrogen in 
acetone at about 5 psi for 20 minutes using palladium on 
calcium carbonate as a catalyst (Lindlar catalyst) , and 
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the titled product was then prepared in a manner 
analogous to Examples 106 and 112 

iH-NMR (-250 MHZ, CDCI3) 6 7.30 (d, IH, CH=CH, , 6.83 (d 
IH. CH=CH), 5.73-5.34 (m. 2K, cis-CH=CH) , 3 76 (a 2R 
CH2-NH,, 2.48 2H, CH=CH-CH, ) , 1.66 (d, 3h'ch=CH ' 

^^C-NMR (250 MHZ, CDCI3) 5 177, 162, 138, 127, 126, 111 
45, 26. ' 
Mp: 76.5°C. 



nr-. . J Starting material 1-methylphenethanol was 
prepared by reduction of o-tolylacetic acid with lithium 
alumxnxum hydride in refluxing tetrahydrofuran and the 

Toeiir:.?^ ^^^^^^^^ - --p^- 

Mp; 143-144°C, 



N- (2- f 1 M ?-rriTnpfhoxv)T.>,^n°" W i ) -m- - 

The starting material 2- (3 . 4 , 5-trimethoxy) - 
Phenethylamine was prepared by reduction of 3 4 5- 
trxmethoxyphenylacetonitrile with cobalt chloride and 
lltT^.'^TT^'''^^' general method 

:ao7:r::2K """^'^ " ^..^^ p. 

, ^ ^ ^'4'5-Trimethoxybenzonitrile (965 mg, 5 mmole) 
and cobalt chlo-ririo lo m -> "unoxe; 

axt cniorade (2,37 g, 10 mmole) were dissolved in 
methanol (70 ml) Tn rh« ^- *uj.vea m 

mij . To the solution was added sodium 
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10 



borohydride (1.89 g, 50 mmole) . After 3 hours, the 
reaction mixture was filtered through celite, and 
concentrated to small volume. It was then taken up in 
chloroform and extracted with IN HCl (100 ml) . The 
organic phase was discarded. The aqueous solution was 
basified with aqueous ammonia, and extracted with 
chloroform. The organic phase was dried over magnesium 
sulfate, and dried in vacuo to yield 2- (3,4, 5- 
trimethoxy)phenethylamine (427 mg) . 

1h-NMR (CDCI3) 5 6.58 (s, 2H, TMPh), 3.85 (m, 8H, 2 x 
MeO, CH2), 3.82 (s, 3H, OMe) , 3.80 (m, 2H, CH2) - 



The titled product was then prepared analogous 
to Example 105 . 

15 1h-NMR (CDCI3) 5 7-26 (d, IH, thiazole) , 6.85 (d, IH, 

thiazole), 6.64 (s, 2H, TMPh), 4.84 (d, J = 5.7 Hz, 2H, 
CH2NH),-3.86 (m, IIH, CH2, MeO). 

13c-NMR (CDCI3) 5 177 (C=S), 161 (thiazole), 153 (TMPh), 
138 (TMPh), 137 (thiazole), 132 (TMPh), 111 (thiazole), 
20 104.8 (TMPh), 61 (MeO), 56.1 (MeO), 53 (CH2). 50 (CH2). 

Rvamnle 144 

M- (7- (2 .A-V^ f 1nnT-n)n b ^n^rhv1 V-N ■ - ( 2 -thiazol Vl ) thiQVrga 

In a manner cinalogous to Example 143, using 
25 2,4-difluorophenylacetonitrile, the titled product 

resulted. 

1h-NMR (CDCI3) 5 7.26 (m, IH, DFPh), 7.20 (d, IH, 
thiazole), 6.80 (d, IH, thiazole), 6.75 (m, 2H, DFPh), 
3.85 (q, 2H. CH2NH) , 3.04 (t, 2H, CH2) . 



30 
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10 



15 



25 



30 



Examn1«=> 




■F 



In a manner analogous to Example 143, using 

2,6-difluorophenylacetonitrile, the titled product 
resulted, 

iH-NMR (CDCI3) 5 7.23 (d. J = 3.8 Hz. IH, thiazole), 
7.26-7.12 (m, IH, DFPh), 6.86 (m, 2H. DFPh), 6.81 (d 
- 3.6 Hz. IH. thiazole), 3.96 (q, 2H. CH2NH) , 3.11 (t 
= 7 Hz , CH2 ) . 
13C-NMR (CDCI3) 5 177 {C=S), 164 and 159 (dd. C-F 
coupling, DFPh), 162 (thiazole), 137 (thiazole), 128 (m 
C-F coupling, DFPh), 111 (thiazole), 110.8 (d. c-F 
coupling. DFPh), 44.5 (CH2), 21.6 (CH2) . 



J 

J 



Examnl^ Mf 
N- (2- (1 , 4-MPrhYlPnPrl1 ov>Mnhpn^h> I Y l ) -w - f ?_ 

thiazQivl )thini7T-^^ 

In a manner analogous to Example 143. using 

3.4-methylenedioxyphenylacetonitrile. the titled product 
20 resulted. 

iH-NMR (CDCI3) 5 7.24 (d, IH, thiazole), 6.80 (m, 3H 
Ph. thiazole). 6.74 (s. IH. Ph) . 5.93 (s, 2H. oCHoO)' 
3.94 (q, 2H. CH2NH) , 2.93 (t, 2H, CH2) 
13C-NMR (CDCI3) 5 177.3 (C=S) . 161.6 (thiazole), 148 
(Ph), 146 (Ph), 137.4 (thiazole), 132.1 (Ph) , m 1 
(thxazole), 109.2 (Ph) , 108.2 (Ph) , 100.7 (OCH2O) ,' 47 0 
(CH2), 34.4 (CH2) . ^ . -u 



— V 

u 
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PvanmlP 147 
-Tri f 1 nn-romethvl ) nhPnPt.hvl ) -N ' - ( 2 - 
rhia^nlvl) thiourea 
In a manner analogous to Example 143, using 
5 4-trifluoromethylphenylacetonitrile, the titled product 

resulted . 

1h-NMR (CDCI3 + CD3OD) 6 7.57 (d, J = 8.3 Hz, 2H, 
TFMPh) , 7.40 (d, J = 8.3 Hz, 2H, TFMPh) , 7.19 (d, J = 
3.7 Hz, IH, thiazole) , 6.83 (d, J = 3.7 Hz, IH, 
10 thiazole), 3.95 (t, J = 7.2 Hz, 2H, CH2NH) , 3.08 (t, 2K, 

CH2). 

(RS) -N- (2-Methv 1 -7- (2 . 6-dif luoro)phenethvl) -N' - (2- 
15 1-hi a:>olvl ) thiourea 

2, 6-Dif luorobenzyl cyanide (1.24 ml, 10 
mmole) was reacted with sodium hydride (3 60 mg, 12 
mmole) in THF (5 ml) for 2 hour. Then iodomethane was 
added to the reaction mixture. After 30 min, the 
20 reaction mixture was worked up and the product was 

isolated by silica gel colvunn chromatography. Yield 985 
mg (59 %) . 

Ih-NMR {CDCI3) 5 (Mixture of two stereoisomers) 7.28 (m, 
IH, DFPh) , 6.98 (m, 2H, DFPh) , 4.26 (m, IH, CH) , 1.69 
25 and 1.66 (2 x s, 3H, CH3 ) . 

In a manner analogous to Example 143, using 2- 
methyl-2- (2 , 6-difluoro)phenethylamine, the titled 
product resulted. 
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Ih-NMR (CDCI3) 5 R and s stereomixture) , 7.12 (m, 2H, 
DFPh, thiazole), 6.85 (t, 2H, DFPh) , 6.77, 6.76/ 6 75 

4*05 ^ ^ o'' 4-11 IH. CH).' 

4.05-3.65 (m, 2H, CH2), 1.45. 1.42, (2s, 3H, CH3) 



Examn1>:> H° 



In a manner analogous to Example 143, using 

^'"''"^"^r^'''"^^^' ^""^ ^^^^^^ resulted. 
iH-NMR (DMSO-d6) 5 2.9 (t, PhCHs, 2H) , 3.05 (t, PhCHo 

2H). 3.8 (g, CH2N, 2H) , 7.1 (d, thiazole, IH) , 7.15-7.6 

(mult, o, m, p, thiazole, 5H) . 



Examm^ TtO 

thiflZOlv1)thinM,>^PI 
In a manner analogous to Exait?)le 116. using 1- 

phenyl-i-cyclopropanecarbonitrile. the titled product 
resulted. 

iH-NMR (CDCI3) 8 1.0 (d), 3.8 (d), 6.9 (d) . 7.2 - 7.4 . 
(m) . 7.9, 9.5 (NH) . 

Examnlp -[t;-, 



The starting material 2. 6-dimethoxy- 
phenethylamine was prepared from 2, 6-dimethoxy- 
benzaldehyde. Reaction with nitromethane according to 
the procedure described in Vogel. Tex^■hooV ^rn-j-nl 
Qrqamr ^^P^^^i^rn^ p. 176 (Longman 1978, 4th Ed.) 
yielded 2,6-dimethoxy-g-nitrostyrene. This comound (l 1 



g, 5.3 mmole) was dissolved in diethyl 
ether /tetrahydrofuran (2:1, 200 ml) and lithiiim 
aluminium hydride (0.5 g, 13 romol) was added in small 
portions. The mixture was refluxed for 120 minutes and 
then treated with 0.6 ml H2O, 0.6 ml 15 % NaOH (aq) and 
1.8 ml H2O. The mixture was filtered and purified by 
acid-base partitioning (NH4OH (aq) HCl dil. (aq) ) and 
evaporated. The crude product 2,6- 
dimethoxyphenethylamine was pure enough to be used 
directly in the following reaction where it was 
condensed with the product of Example 103, in a manner 
analogous to Example 105, to give the titled product. 
1h-NMR (DMSO-dg) 6 2.9 (t, PhCH2, 2H) , 3,7 (q, CH2N, 
2H) , 3.8 (s, OCH3, 6H) , 6.7 (d, o, 2H) , 7.1 (d, 
thiazole, IH) , 7.2 (t. p, IH) , 7.3 (d, thiazole, IH) ) . 

Fvamnlp 152 

Yf.,->- R-n-iTnP>rhow ^r>h«:>nf.r,hv1)-N'-(thia70lvl)thiQureg 
In a manner analogous to Example 151 the 
product of Example 103 was condensed with 3,5- 
dimethoxyphenethylamine , obtained from 3,5- 
dimethoxybenzaldehyde, to result in the titled product. 
1h-NMR (DMSO-dg) 5 2.8 (t, PhCH2, 2H) , 3.65 (s, OCH3 , 
6H) , 3.7 (q, CH2N, 2H) , 6.3 (t, p, IH) , 6.4 (t, o, 2H) , 
7.1 (d, thiazole, IH) , 7.3 (d, thiazole, IH) . 

frTT^mpls 153 

T.J- p - f7 R-ni rhloro ^r.h^nPthvl ) -N' - (2-thi azolvl ) thio^rgfl 
In a manner analogous to Example 151, the 
product of Example 103 was condensed with 3,5- 
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dichlorophenethylamine, obtained from 3,5- 
dichlorobenzaldehyde . 

Ih-NMR (DMSO-dg) 5 2.9 (t, PhCHj , 2H) , 3.-8 (q, CH2N, 
2H), 7.1 (d, thiazole, IH) , 7.3 (mult, o and p, 3H) , 7.4 
(d, thiazole, IH) . 



N- (2 - (?! , '7-Pi ^hloro-fi-hvdrnv^/^r^h o nP^h^/^ ^ -^|■ _ (p, 

thiazolvDt-hinin-^^ 
In a manner analogous to Example 151, the 
product of Example 103 was condensed with 2 , 5-dichloro- 
6-hydroxyphenethylamine, obtained from 2 , 5-dichloro-6- 
hydroxybenzaldehyde . 

Ih-NMR (CDCI3) 6 3.0 (t, PhCH2, 2H), 3.9 (q, CH2N, 2H) , 
6.9 (d, o, IH), 7.1 (d, thiazole, IH) , 7.2 (d, p, IH) , 
7.3 (d, thiazole, IH) . 



N- (2.3, 6-Tr3 rhl oro)phenprhvl ) -n- - ^y.n^^^ ) rh^^i ^y^^ 

In a manner analogous to Example 151, the 
product of Example 103, was condensed with 2,3,6- 
trichlorophenethylamine, obtained from 2,3,6- 
trichlorobenzaldehyde . 

Ih-NMR (DMSO-dg) 5 3.3 (t, PhCH2, 2H) . 3.4 (q, CH2N, 
2H), 7.1 (d, thiazole, IH) , 7.4 (d, thiazole, IH) , 7.5- 
7.5 (mult., m and p, 2H) . 
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Fvamnlg 156 
w- ( 7. - f 7. ■ 1 ■ 4 -T t- i f Inoro ) nhanethvl ) -N ' - ( 2 - 
thia7.olvl)t-.hiourea 
In a manner analogous to Example 151, the 
5 product of Example 103 was condensed with 2,3,4- 

trif luorophenethylcunine, obtained from 2,3,4- 
trif luorobenzaldehyde, to result in the titled product. 
1h-NMR (CDCI3) 5 3.0 (t, PhCH2, 2H) , 4.0 (q, CH2N, 2H) , 
6.8 (d, thiazole, 2H) , 6.85-7.0 (mult., m and o, 2H) , 
10 7.2 (d, thiazole, IH) . 

N-(2-(2.3 -=;-Trirhlnro)r)henethvl) -N' -(2- 
^]Tia7n1v1 )l-hinurea 
15 In a manner analogous to Example 151, the 

product of Example 103 was condensed with 2,3,5- 
trichlorophenethy Icunine , obtained from 2,3,5- 
trichlorobenzaldehyde . 

1h-NMR (DMSO-dg) 5 3.05 (t, PhCH2, 2H) , 3.9 (q, CH2N, 
20 2H), 7.1 (d, thiazole, IH) , 7.4 (d, thiazole, IH) , 7.5 

(d, o, IH) , 7.7 (d, p, IH) . 

Pvamnlf^ 158 

vs-(2- (2'. 4 - ni mPthnxv > r.h«»nf>rhv1 ) -N ■ - ( 2 - thiazolvl) thiourea 
25 In a manner analogous to Example 151, the 

product of Example 103 was condensed with 2 , 4-dimethoxy- 
phenethylamine , obtained from 2 , 4-dimethoxybenzaldehyde . 



30 
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Ih-NMR (CDCI3 + CD3OD) 5 7.23 (d, J = 3.6 Hz. IH, 
thiazole), 7.10 (d, J = 7.8 HZ, IH, DMPh), 6'.81 (d. 3.6 
Hz. IH, thiazole), 6.44 (s, IH, DMPh), 6.42 (d IH 
DMPh), 3.87 (t, 2H, CH2NH), 3.80 (s, 3H, OMe),'3.79 (s 
3H, OMe) , 2.94 (c, 2H, CH2) . 

13C-NMR (CDCI3 - CD3OD) 6 177.3 (C=S), 161.6 (thiazole), 
159.7 (DMPh), 158.4 (DMPh), 137.5 (thiazole), 130 9 
(DMPh),- 119.1 (DMPh), 110.9 (thiazole), 103.8 (DMPh) 
99.3 (DMPh), 55.3 (OMe), 55.1 (OMe), 45.5 (CH,), 28 7 
(CH2) . 



W- {? , - ^-P i THf mow)rhenerhvi ) -n- - (7.^hi..r.-,y-^ ^ rhi mr -n 

In a manner analogous to Example 151, the 
product of Example 103 was condensed with 2 , 3-dimethoxy- 
Phenethylamine, obtained from 2 , 3-dimethoxyben2aldehyde 
iH-NMR (CDCI3) 6 7.23 (d, J = 3.7 HZ, IH, thiazole), " 
7.02-6.83 (m, 3H, DMPh), 6.79 (d, J = 3 6 Hz IH 
thiazole), 3.99 (q, j = 8.9 Hz, 2H, CH2NH) , 3.87' (s, 3H, 
OMe). 3.86 (s, 3H, OMe), 3.05 (t, 2H. CH2) 
13C-NMR (CDCI3) 5 177.3 (C=S) , 161.6 (thiazole), 152.6 
(DMPh), 147.3 (DMPh), 137.3 (thiazole), 132 (DMPh), 
123.7 (DMPh), 122.2 (DMPh), 110.9 (thiazole), 110 8 
(DMPh), 60.6 (OMe), 55.5 (OMe). 45.8 (CH2). 28.9 (CH2). 

Examnl.^ HQ 

thiazolvni-hio.,^.:.^ 
In a manner analogous to Example 151, the 
product of Example 103, was condensed with 2,3,5,6- 
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tetraf luorophenethylamine , obtained from 2,3,5,6- 
tetraf luorobenzaldehyde . 

1h-NMR (CDCI3 + CD3OD) 5 7.24 (d, J = 3 Hz, IH, 
thiazole), 6.98 (m, H-F coupling, IH, TFPh) , 6.83 (d, J 
5 = 3 HZ, IH, thiazole), 3,99 (t, J = 6.8 Hz, 2H. CH2NH) , 

3.18 (t. J = 6.9 Hz, 2H, CH2 ) . 
13c-NMR(CDCl3) 5l78.2(C=S), 161 . 5 (thiazole) , 
147. 6 (m. TFPh) , 143. 6 (m, TFPh) , 137 . 3 (thiazole) , 
117. 6 (t, TFPh) , 111. 1 (thiazole) , 104 .3 (t, TFPh) , 
10 53.3 (CH2). 43.7(CH2)- 

f,yaTnr)1p 161 
TJ- (::>- (2-M<='rhnw-5 -'hT-oTno)r)hpnprhv] ) -N* - (2- 
i-hia^n1v1 ^ thiourea 
15 In a manner analogous to Example 151, the 

product of Example 103 was condensed with 2-methoxy-5- 
bromophenethylamine , obtained from 2-methoxy-5- 
bromobenzaldehyde . 

1h-NMR {CDCI3) 5 7.34 (m, 3H, MBPh and thiazole). 6.81 
20 (d, J = 3.6 Hz, IH, thiazole), 6.72 (d, J = 8.4 Hz, IH, 

MBPh), 3.95 (q, 2H, CH2NH) , 3.79 (s, 3H, OMe) , 2.98 (t, 
J = 6.8 Hz, 2H, CH2) . 

Pvamnlp 162 

25 ^T- 17- f7.-KrHow^r>hen ^ ^b^/^ >-N'- (2-thiazQ3vl ) thi.g^re^ 

In a manner analogous to Example 151, the 
product of Example 103, was condensed with 2- 
ethoxyphenethylamine, obtained from 2-ethoxy- 
benzald'ehyde . 
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iH-NMR (250 MHZ, CDCI3 ) 5 7.37-7.16 (m, 2H, arom.), 7.22 
(d, IH, CH=CH), 6.91-6.78 (m, 2H, arom). 6.78 (d, IH 

CH=CH),. 4.07-3.93 (2xq, 2x2H, CH2-NH, CH2-O), 3.04 (t 

2H, Ph-CH2), 1.42 (t, 3H, OCH2CH3 ) . 

13C-NMR (250 MHz, CDCI3 ) 5 178, 162, 157, 138, 131, 128, 
127, 120. Ill, 111, 63, 30, 15. 

Mp: 140°C. 

Anal. Calcd. f or C14H17N3OS2 : C, 54.6; H, 5.5; N, 13.7. 
Found: C, 54.4; H, 5.6; N. 13.3: 

ExamnIP 1 f;^ 



In a manner analogous to Example 151, the 
product of Example 103 was condensed with 2 , 3-dichloro- 
phenethylamine, obtained from 2 , 3 -dichlorobenzaldehyde 
iH-NMR (250 MHZ, DMSO) 5 7.55 (d, IH, CH=CH) , 7.42-7 32 
(m, 3H, arom), 7.12 (d, IH, CH=CH) . 3.86 (q. 2H, CH,- 
NH), 3.12 (t, 2H, Ph-CH2). 

13C-NMR (250 MHz, DMSO) 5 178, 162, 138, 130, 129, 128 
112, 44, 33. 




A solution of l-[(2-[4,5-dimethyl]thia2olyl) 
thiocarbamoyl] imidazole (10 mmol) and 2-(4- 
chlorophenyl) ethylamine (1.55 g. 10 mmol) in N,N- 
dimethylformamide (30 mL) was stirred at 90»C for 1 h The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
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was concentrated and the residue recrystallized from ethyl 
acetate to provide 2.44 g (75%) of the titled product. 
IR (KBr, cm-1) 3170, 3024, 1550, 1510, 1260, 1212, 708; 
Ir NMR (300 MHz, DMS0-d6) 5 11.45 (br s, IH) , 9.8 (br s, 
5 IH), 7.35 (d, J=8 Hz, 2H), 7.3 (d, J=8 Hz, 2H) , 3.8 (m, 

2H) , 2.85 (t, J=7 Hz, 2H), 2.2 (s, 3H) , 2.05 (s. 3H) ; 
MS (FD) m/e 326 (M+) ; 

UV (EtOH) 297nin (e=17467), 257nm (e=10021), 219nm (e=16075, 
201nin (e=22380) ) . 
10 Anal. Calcd for C14H16N3S2CI : 

Theory: C, 51.60; H, 4.95; N, 12.89. 
Found: C, 51.70; H, 5.07; N, 13.08. 

F.yanTn1«:> 165 

15 1-r f:>-Tiar)r hnri ■21tb-iarnlvl)thiocarbamov1 1 imiflazQle 

A solution of 1, 1' -thiocarbonyldiimidazole (1.8 
g, 20 itimol) and 2-aminonaptho [1. 2] thiazole (2.0 g, 20 mmol) 
in acetonitrile (150 mL) was stirred at eS^C for 24 h. The 
resulting precipitate was collected by filtration to 

20 provide 1.69 g (46%) of the titled product. 

IR (KBr, cm-1) 3148, 2670, 1465, 736; 

1h NMR (300 MHZ, DMSO-de) 5 9.2 (s, IH) 8.85 (s, IH) , 8.65 
(d, J=8 Hz, IH) , )8.2 (br s, IH) , 8.0-7.3 (m, 5H) ; 
MS (FD) .m/e 309 (M+-H) ; 
25 UV (EtOH) 383nni (£=8297), 244 niti (e=15160) , 226 run 

(e=17126) . 

Anal, calcd for C15H10N4S2: 

Theory: C, 58.04; H, 3.25; N, 18.05. 
Found: C, 58.13; H, 3.21; N, 18.03. 
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Examr>1>:> 1 ftf 

N-f2-T?hpnYlrmYn-M-- f2-nanrhon ^i ^hs ^ rhl mrrp 
A solution of l-[ (2-naptho(l,2]thiazolyl)- 
thiocarbamoyl] imidazole (1.6 g, 5 irnnol) and 2- 
phenylethylamine (0.62 g, 5.2 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90»C for 1 h. the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 1.5 g (82%) of the titled product: 
IR (KBr, cm-l) 3171, 3027, 1581, 1521. 1213, 695- 

NMR (300 MHz, DMSO-dg) 5 11.7 (br s, IH) , 9.9 (br s, 
IH), 8.25 (d, J=8 HZ, IH), 8.0 (d, J=8 Hz, 2H) , 7.8 (d, J=8 
HZ, IH), 7.6-7.2 (m, 7H) , 3.95 (m. 2H) , 3.05 (t, J=7 Hz 
2H) ; 

MS (FD) • m/e 364 {M+) ; 

UV (EtOH) 340nm (e=23922), 325nin (e=19262), 313nm (e=20808) 
245nm (e=39665) , 209 nm (e=36141) . 
Anal. Calcd for C20H17N3S2: 

Theory: C, 66.09; H, 4.71; N, 11.56. 
Found: C, 65.86; H, 4.84; N, 11.48. 

Examnl^ 1 

A solution of l.l;-thiocarbonyldiimidazole 
(13.37 g, 75 mmol) and 2-amino-4-methylthiazole (8.55 g, 
75 mmol) in acetonitrile (150 mL) was stirred at room 
temperature for 24 h. The resulting precipitate was 
collected by filtration to provide 14.22 g (85%) of the 
titled product: 

IR (KBr-, cm-l) 3179^ 2558, 1455, 1217, 737; 
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1h NMR (300 MH2, DMSO-d6) 5 8.55 (s, IH) 7.9 (s, IH) , 7.05 
(s. IH), ), 6.9 (s, IH), 2.3 (s, 3H) ; 
MS (FD) m/e 224 (M+-H) ; 

XJV (EtOH) 359nin (e=10749) , 291 nm (8=8720), 202 nm 
(6=20498) . 

Anal. Calcd for C8H8N4S2: 

Theory: C, 42.84; H, 3.59; N, 24.98. 
Fovand: C, 42.90; H, 3.54; N, 24.89. 

Kvamnlp 168 

A solution of l-[ (2-t4-methyl]thiazolyl) 
thiocarbamoyl] imidazole (2.24 g, 10 mmol) and 2- (1- 
cyclohexenyDethylamine (1.25 g, 10 iranol) in N,N- 
dimethylformamide (25 mL) was stirred at 90"C for 4 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.4 g (86%) of the titled product: 
IR (KBr-, cm-1) 3177, 2918, 1565, 1505, 1202, 717; 
1h NMR (300 MHZ, DMSO-d6) 6 11-55 (br s, IH) , 9.85 (br s, 
IH), 6.65 (s, IH) , 5.45 (s, IH) , 3.65 (m, 2H) , 2.25 (m, 
5H) , 1.9 (m, 4H),.1.55 (m, 4H); 
MS (FD) m/e 281 (M+) ; 

UV (EtOH) 291nm (£=19178), 257nm (6=9837), 201 nm (6=16247). 
Anal. Calcd for C13H19N3S2: 

Theory: C, 55.48; H, 6.80; N, 14.93. 

Found: C, 55.40; H, 6.82; N,. 14.77. 
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ExamnlP 1 fiQ 

N- f 2- (?^-rM ororhenvl ) prh^^^ i -m- - r ^- M-n.^^| , vi , ^h.- ..^^ly, ^ 

thiourea 

A solution of l-[ (2-[4-methyl]thia2olyl) 
5 thiocarbamoyl] imidazole (2.24 g, 10 mmol) and 2-(2- 

chlorophenyDethylamine (1.56 g, 10 nimol) in N,N- 
dimethylformamide (25 mL) was stirred at 90''C for 1.5 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
0 acetate- to provide 2.4 g (77%) of the titled product: 

IR (KBr, cm-1) 3163, 3012, 1584, 1214, 754, 706- 
iH NMR (300 MHz, DMSO-de) 5 11.6 (br s, IH) , 9.8 (br s, 
IH). 7.5-7.2 (m, 4H) , 6.65 (s, IH) , 3.85 (m, 2H) , 3.05 (t, 
J=7 Hz, 2H), 2.2 (s, 3H); 
> MS (FD) m/e 311 (M+) ; 

UV (EtOH) 292nm (£=18641), 257nm (e=10471) , 202 nm 
(£=24729). 

Anal. Calcd for C13H14N3S2CI: 

Theory: C, 50.07; H, 4.52; N, 13.47. 
Found: C, 49.99; H, 4.56; N, 13.45. 

Examnl 1 7p 

N-f2-fV^m^ro^^pnv^)f>rh^H^-^T^-fp-M — .^y i , ^y.^ .^^-^^^ ^ 

A solution of 1-t (2-[4-methyl]thiazolyl) 
thiocarbamoyl] imidazole (2.24 g, 10 mmol) and 2-(3- 
chlorophenyDethylamine (1.56 g, 10 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 90*»C for 1.5 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.67 g (86%) of the titled product: 
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IR (KBr, cm-1) 3171, 3016. 1581. 1214. 761, 713; 

1h NMR (300 MHz. DMS0-d6) 8 11.6 (br s. IH) . 9.85 (br s, 

IH), 7.4-7.2 (m, 4H). 6.65 (s, IH) , 3.85 (m. 2H) , 2.95 (t, 

J=7 Hz, 2H) , 2.2 (s, 3H) ; 

MS (FD) m/e 311 (M+) ; 

UV (EtOH) 293nin (e=18976) , 257rm (£=10523), 202 run 
(e=27048) . 

Anal. Calcd for C13H14N3S2CI : 

Theory: C. 50.07; H, 4.52; N, 13.47. 
FO\ind: C, 49.94; H, 4.48; N, 13-37. 

Rvamnle 171 

vs.f7- (4-rh1nronh«:>nv1 ) Pf-h vl 1 -N' - r:>- f 4-inethv1 1 thi azolvll 

A solution of 1- [ (2- [4-methyl] thiazolyl) 
thiocarbamoyl] imidazole (2.24 g, 10 mmol) and 2-(4- 
chlorophenyDethylamine (1.56 g, 10 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 90°C for 1.5 h. 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.52 g (81%) of the titled product: 
IR (KBr, cm-1) 3170, 3022, 1562, 1215, 744, 709; 
1h NMR (300 MHz, DMSO-d6) 5 11.6 (br s, IH) , 9.85 (br s, 
IH), 7.38 (d, J=8 HZ,, 2H) , 7.30 (d, J=8 Hz,, 2H) , 5.65 (s, 
IH), 3.8 (m, 2H) , 2.9 (t, J=7 Hz. 2H) , 2.18 (s, 3H) ; 
MS (FD) m/e 311 (M+) ; 

UV (EtOH) 292nm (e=16470), 257nm (e-9506), 219nm (e=13695). 
201 nm (£=20563) . 
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Anal. Calcd for C13H14N3S2CI : 

Theory: C, 50.07; H, 4.52; N, 13.47. 
Found: C, 49.94; H, 4.55; N, 13.58. 

ExamnIP 17? 

N- f 2 - (?-Tnprtio?n^n^nv] ) erhvl 1 -w - r:>- M-^>o ^ hvl )rhi^.n^y^^ 

A solution of l-[ {2-[4-methyl]thia2olyl) 
thio carbamoyl] imidazole (2 .24 g, 10 mmol) and 2-(2- 
methoxyphenyDethylamine (1.51 g, 10 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 90°C for 2 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.2 g (73%) of the titled product: 
IR (KBr, cm-1) 3173, 3024, 1568, 1246, 1206, 750, 694; 
1h NMR (300 MHZ, DMSO-d6) 5 11.55 (br s, IH) , 9.85 (br s, 
IH), 7.2-6.8 (m, 4H) , 6.65 (s, IH) , 3.75 (m, 5H) . 2.9 (t, 
J=7 Hz, 2H) , 2.18 (s, 3H) ; 
MS (FD) m/e 307 (M+) ; 

UV (EtOH) 291nm (e=18637) , 259nm (e=10786) , 202 nm 
(e=25565) . 

Anal. Calcd for C14H17N3OS2: 

Theory: C, 54.70; H, 5.57; N, 13.67. 
Found: C, 54.68; H, 5.50; N, 13.46. 

Example 177 

N- f 2 - (3-inf?r.hoxvphenv] )erhvl 1 - w - r? - M -m^^h^^^ ^ f.h-i ;.7r>U/i i 

thiniiT-faa 

A solution of l-[ (2-(4-methyl]thiazolyl) 
thiocarbamoyl] imidazole (2 . 24 g, 10 mmol) and 2-(3- 
methoxyphenyDethylamine (1.51 g, 10 mmol) in N,N- 
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dimethylformamide (25 itiL) was stirred at 90°C for 3.5 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.73 g (89%) of the titled product: 
5 IR (KBr, cm-1) 3170, 3029, 1586, 1213, 749, 691; 

1h NMR (300 MHz, DMSO-d6) 5 11.55 (br s, IH) , 9.9 (br s, 
IH), 7.2-6.8 (m, 4H) , 6.65 (s, IH) , 3.8 (m, 2H), 3.72 (s, 
3H) , 2.85 (t, J=7 Hz, 2H) , 2.18 (s, 3H) ; 

MS (FD) m/e 307 (M+) ; 
10 UV (EtOH) 292nm (£=16935), 258nm (e=9604), 202 nm (e=27197). 

Anal. Calcd for C14H17N3OS2 : 

Theory: C, 54.70; H, 5.57; N, 13.67. 
Found: C, 54.97; H, 5.58; N, 13.60. 

15 FvaffinlP 174 

M- r:;!- (4-Tnf»th ownh«:.Tivi)prhvl 1 -n - - r2 - (4-methvl) th3.»zoJ.vn 

inures 

A solution of l-[ (2-[4-methyl]thiazolyl) 
thiocarbamoyl] imidazole (2.24 g, 10 mmol) and 2-(4- 
20 methoxyphenyl ) ethylamine (1.51 g, 10 mmol) in N,N- 

dimethylformamide (25 mL) was stirred at 90°C for 3 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 2.35 g (76%) of the titled product: 
25 IR (KBr, cm-1) 3171, 3009, 1565, 1511, 1218, 720, 514; 

1h NMR (300 MHz, DMSO-ds) 5 11.55 (br s, IH) , 9.9 (br s, 
IH) , 7.2 (d, J=8 HZ, 2H) , 6.9 (d, J=8 Hz, 2H) , 6.65 (s, 
IH), 3.8 (m, 2H), 3.75 (s, 3H) , 2.85 (t, J=7 Hz, 2H) , 2.18 
(s, 3H) ; 
30 MS (FD) m/e 307 (M+) ; 
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UV (EtOH) 292nin (e=18700) . 258nni (e=11165) , 223nin (6=14043), 
201 nm (6=25520) . 

Anal. Calcd for C14H17N3OS2 : 

Theory: C 54.70; H, 5.57; N, 13.67. 
Found: C, 54.62; H, 5.55; N, 13.69. 

ExamnlP 17R 

N- f 2- (4-TnpthYlphpnv1 ) er.hvl 1 -n ■ - r r 4-n,or^ v i > rhi ^^r^iyi 1 

t:hiniir-<:>a 

A solution of 2-(4-methylphenyl)ethyl 
isothiocyanate (1.0 g, 5.64 mmol) and 2 -amino- 4- 
methylthiazole (0.644 g, 5.64 mmol) in N,N- 
dimethylformamide (20 mL) was heated to 90°C for 24 h. The 
solvent was removed in vacuo. The resultant solid was 
recrystallized from ethyl acetate to provide 0.67 g (41%) 
of the titled product as a white solid: 
IR (KBr, cm-1) 3170, 3020, 1562. 1507, 1203, 986; 
1h nmr (300 MHz, DMSO-d6) 5 11.55 (br s, IH) , 9.9 (br s, 
IH), 7.18 (d, J^8 Hz, 2H), 7.18 (d, J=8 Hz, 2H)', 6.65 (s, 
IH), 3.8 (m, 2H), 2.85 (t, J=7 Hz, 2H) , 2.26 (s, 3H) , 2.18 
(S, 3H); 

MS (FD) m/e 291 (M+) ; 

UV (EtOH) 292nm (6=18863), 257nm (6=10889), 202 nm 
(6=21164) . 

25 Anal. Calcd for C14H17N3S2: 

Theory: C, 57.70; H, 5.88; N, 14.42. 

Found: C, 57.83; H, 5.90; N, 14.36. 
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Example 176 
thiourea 

A solution of 1- [ (2- [5-chloro] thiazolyl ) - 
thiocarbamoyl] imidazole (1.22 g, 5.0 mmol) and 2-(2- 
methoxyphenyl) ethylamine . (0.77 g, 5.0 nunol) in N,N- 
dimethylformamide (20 mL) was stirred at 90^*0 for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 0.86 g (53%) of the titled product: 
mp 152-15 6°C; 

IR (KBr, cm-1) 3313, 2835, 1608, 1527, 1514, 1441, 1352, 
1244, 1040; 

NMR (300 MHz, DMSO-ds) 5 11.55 (br s, IH) , 8.4 (br s, 
IH) , 7.4 (s, IH) , 7.2-6.8 (m, 4H) , 3.74 (s, 3H) , 3.68 (m, 
2H) , 2.8 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 327 (M+) ; 

UV (EtOH) 295nm (£=14366), 261 nm (£=12558), 203 nm 
(£=31267) . 

Example 177 

N- r2 - C^-mg^thoxvphenvl) ethvll -N' - [2 - (5-chloro) thiazQlvll 

thiourea 

A solution of 1- [ (2- [5-chloro] thiazolyl) - 
thiocarbamoyl] imidazole (1.22 g, 5.0 mmol) and 2-(3- 
methoxyphenyl) ethylamine (0.11 g, 5.0 mmol) in N,N- 
dimethylf ormamide (20 mL) was stirred at 90°C for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water. 
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saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate to provide 0.86 g (53%) of the titled product: 
mp 106-107°C; 

IR (KBr, cm-1) 3334. 2826. 1611. 1517, 1332. 1259. 1156. 
1051, 777; 

1h NMR (300 MHz, DMSO-d6) 6 11 . 6 (br s. IH) . 8.4 (br s. 
IH), 7.4 (s, IH), 7.18 (m, .IH) , 6.77 (m. 3H) . 3.7 (m, 5H) . 
2.8 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 327 (M+) ; 

UV (EtOH) 295nm (e=13695) , 260 nm (E=11987). 203 nm 
(£=32295) . 

Anal. Calcd for C13H14N3OS2CI: 

Theory: C, 47.63; H, 4.30; N, 12.81. 
Found: C. 47.75; H. 4.41; N, 12.65. 

Examnli:. 17ft 

N-^2-f4-^^pfhoy^mhenvnprhv^^-M'-^7- f5-rh^nT•r^^th^;.^o^^/^ i 

A solution of l-[ (2-[5-chloro]thiazolyl)- 
thiocarbamoyl] imidazole (1.22 g. 5.0 mmol) and 2-(4- 
methoxyphenyDethylamine (0.77 g, 5.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90*C for 2 h. The 
reaction was cooled to room temperature, poured into- ethyl 
acetate, washed with water, IN aqueous HCl. water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate" to provide 1.2 g (74%) of the titled product: 
mp 156-158''C; 

IR (KBr. cm-1) 3315, 2934, 1601. 1511, 1320, 1243. 1180, 
1034, 745; 
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1h NMR (300 MHz, DMS0-d6) 5 11.6 (br s, IH) , 8.4 (br s, 
IH), 7.4 (s, IH), 7.1 (d, J=8 Hz. 2H) , 6.8 (d. J=8 Hz. 2H) . 
3.67 (s'. 3H). 3.63 (m. 2H) . 2.7 (t. J=7 Hz. 2H) ; 
MS (FD) m/e 327 (M+) ; 

UV (EtOH) 295nm (e=13569), 260 nm (e=12490) , 223 nm 
(e=18432). 202 nm (e=28264) . 
Anal. Calcd for C13H14N3OS2CI : 

Theory: C, 47.63; H, 4.30; N, 12.81. 
Found: C. 47.59; H, 4.34; N, 12.53. 

Exf^mplft 179 

^ j- f ^ - p -^.^1 nh^^f>.n ^ r^ ^ ^^h^/^^ -N ■ - f ? - f 5 -chloro ) rti i f^gglY l 1 

thiourea 

A solution of l-[ (2-[5-chlorolthiazolyl)- 
thiocarbamoyl] imidazole (1.22 g. 5.0 mmol) and 2-(l- 
cyclohexenyDethylamine (0.645 g, 5.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90»C for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water. IN aqueous HCl. water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from 
methylene chloride to provide 0.83 g (55%) of the titled 
product : 
ZBp 145-147 oc; 

IR (KBr, cm-1) 3167. 2929, 1564. 1488. 1230. 1183. 1098, 
1030, 685; 

1h NMR (300 MHz, DMS0-d6) 8 11.6 (br S, IH) . 8.4 (br S. 
IH), 7.4 (s. IH) , 5.4 (s, IH) . 3.5 (m. 2H) . 2.15 (t. J=7 
Hz. 2H). 1.9 (m, 4H). 1.5 (m. 4H) ; 
MS (FD) m/e 301 (M+) ; 
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UV (EtOH) 295nin {£=14231), 259 nm (e=11275). 204 nm 
(e=20953) . 

Anal. Calcd for C12H16N3S2CI: 

Theory: C, 47.75; H, 5.34; N, 13.92. 
Foxind: C, 47.90; H, 5.47; N, 14.21. 

ExamnIP IRQ 
5-BenZVl -3-nhPnv1 -?-^hio>ivriar,l-p-jn 

A solution of DL-phenylalanine (1.65 g. 10 
mmol). methyl W-phenyldithiocarbamate (1.85 g. 10 mmol), 
and triethylamine (1.4 mL, 10 mmol) in ethanol (30 mL) was 
heated at reflux for 5 h, the mixture was cooled to room 
temperature and the solvent removed in vacuo. The residue 
was dissolved in ethyl acetate, washed with IN aqueous HCl 
and water. The organic layer was concentrated and the 
residue recrystallized form ethanol to provide 2.48 g (88%) 
of the titled product: 
mp 187-1890C; 
MS (FD) m/e 282 (M+) . 

ExamnIP 1 fti 

A solution of l,l'-thiocarbonyldiimida2ole (9.9 
g, 50 mmol) and 2-amino-5-bromothiazole (8.95 g, 50 mmol) 
in acetonitrile (200 mL) was stirred at 50»C for 24 h. The 
resulting precipitate was collected by filtration to 
provide 5.38 g (37%) of the titled product: 

1h NMR (300 MHz, DMSO-de) 5 9.3 (s, IH) , 8.25 (s, IH) . 7.63 
(s, IH), 7.43 (s, IH) ; 
MS (FD) m/e 288, 290 (M+) . 



wo 93/03022 



PCr/SE92/00533 



-284- 



W-r9-(2-r-h1n-rnr.hpnv1 ) PthvH -M ' - f :> - ( S-hrnmo ) thi azolvl 1 

r.higurea 

A solution of l-[ (2-[5-bromo]thiazolyl)- 
5 thiocarbamoyl] imidazole (0.72 g, 2.5 mmol) and 2-(2- 
chlorophenyDethylainine (0.40 g, 2.5 rnmol) in N,N- 
dimethylformamide (15 mL) was stirred at 100 for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
10 saturated sodivun bicarbonate, and brine- The organic layer 
was concentrated and the residue purified try chromatography 
on silica gel to provide 0.06 g (5%) of the titled product: 
IR (KBr, cm-1) 3318, 2926, 1562, 1512, 1257, 1177. 1052, 
749, 687; 

15 1h NMR (300 MHz, DMSO-ds) 5 11.6 (br s, IH) , 8.4 (br s. 

IH), 7.4-7.0 (m, 5H), 3.8 (m, 2H) , 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 375, 377 (M+) ; 

UV (EtOH) 291nm (E=15522) , 258 nm (£=11594), 202 nm 
(6=28572) . 

20 

Examplt^ 183 

tj- r? - f7-rh i o-ronhf>nvi^ prhvi 1 -N" - [2 - ( ^-bromo) th i azg l v l l 

rhi niiTPa 

A solution of l-[ (2- t5-bromo] thiazolyl) - 
25 thiocarbamoyl] imidazole (0.72 g, 2.5 mmol) and 2-(3- 

chlorophenyDethylamine (0.40 g, 2.5 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at lOO^C for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
30 saturated sodium bicarbonate, and brine. The organic layer 

was concentrated and the residue purified by chromatography 
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on silica gel to provide 0.36 g (38%) of the titled 

product : 

mp 141-145 °C; 

IR (KBr, cm-l) 3168. 3019, 1568, 1514, 1331, 1251, 1189, 
787, 686; 

1h NMR (300 MHz, DMSO-d6) 5 11-6 (br s, IH) , 8.4 (br s, 
IH), 7.44 (s, IH), 7.4-7.2 (m, 4H) , 3.7 (m, 2H) , 2.8 (t, 

J=7 Hz. 2H) ; 

MS (FD) m/e 377, 379 (M+) ; 

W (EtOH) 296nin (e=10140) , 259 nm (e=8392) , 201 nm 
(e=23984). 

N- r2- (4-rli1ornDhenv] )erhvn -N- - f :>- {'^-hrnmn^ ^ hia^^>w^ i 

A solution of l-[ (2-[5-bromo]thiazolyl) - 
thiocarbamoyl] imidazole (0.72 g, 2.5 mmol) and 2-(4- 
chlorophenyDethylamine (0.40 g, 2.5 mmol) in N,N'- 
dimethylformamide (15 mL) was stirred at 100**C for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated soditam bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by chromatograpl^ 
on silica gel to provide 0.32 g (34%) of the titled 
product : 
mp 147-150**C; 

IR (KBr, cm-1) 3170. 3020, 1608, 1507, 1348, 1180. 745. 

642; 

1h NMR (300 MHz, DMSO-de) 5 11-6 (br s, IH) . 8.4 (br s, 
IH), 7.44 (s, IH), 7.3 (d, J=8 Hz, 2H) , 7.2 (d, J=8 Hz, 
2H) , 3.7 (m, 2H), 2.8 (t, J=7 Hz, 2H) ; 
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MS (FD) m/e 377, 379 (M+) ; 

UV (EtOH) 296nm (e=14604), 259 nm (£=12656), 201 nm 
(£=28845). 

5 PyamnlP 185 

Tj- r:)- (::>-me*->^owr.h^nv i ) Prhvii -N - - r2- (5-broTno)r.hiazQlvl1 

r.hiourea 

A solution of l-[ {2-[5-bromo]thiazolyl) - 
thiocarbamoyl] imidazole (0.72 g, 2.5 nimol) and 2-{2- 

10 methoxyphenyl) ethylamine (0.41 g, 2.5 mmol) in N,N- 

dimethylformamide (15 mL) was stirred at 100 for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodixim bicarbonate, and brine. The organic layer 

15 was concentrated and the residue purified by chromatograplv 
on silica gel to provide 0.38 g (41%) of the titled 
product : 

IR (KBr, cm-1) 3164, 2960, 1563, 1513, 1241, 1182, 1030, 
757, 682; 

20 NMR (300 MHz, DMSO-d6) 5 11.6 (br s, IH) , 8.4 (br s, 

IH) , 7.43 (s, IH) , 7.4-7.0 (m, 4H) , 3.73 (s, 3H) , 3.7 (m, 
2H) . 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 371, 373 (M+) ; 

UV (EtOH) 291nm (£=16746), 261 nm (£=13112), 202 nm 
25 (£=31492). 
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ExamnlP 1 ftf; 

N- \2- f 3-Tnprhoyvr>henv1 ) prhvi i -w - r ?- ( s-hr-nmn^ ^h^• ^.^r^iyi i 

t:hinTiT-«aa 

A solution of l-[ (2-[5-bromo]thia2olyl) - 
thiocarbamoyl] imidazole (0.72 g, 2.5 mraol) and 2-(3- 
methoxyphenyDethylamine (0.41 g, 2.5 mmol) in N,N- 
dimethylforroamide (15 xnL) was stirred at 100*C for 1 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by chromatography 
on silica gel to provide 0.53 g (57%) of the titled 
product.* 

IR (KBr, cm-1) 3174, 1558, 1510, 1339, 1238, 1175, 1041, 
785, 688; 

1h NMR (300 MHz, DMS0-d6) 6 11.6 (br s, IH) , 8.4 (br s, 
IH), 7.44 (s, IH), 7.3-6.8 (m, 4H) , 3.7 (s, 3H) , 3.7 (m, 
2H) . 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 371, 373 (M+) ; 

UV (EtOH) 294nm (e=15068) , 260 nm (£=12248), 202 nm 
(£=35594) . 



Examnl^ 1 Ry 

N- \2- (4-Tnf rnnvYDtieTra) er.hvi i -w - f '^-v.^om o tthi ^^nwi i 

A solution of l-[ (2-[5-bromo]thia2olyl)- 
thiocarbamoyl] imidazole (0.72 g, 2.5 mmol) and 2- (3- 
methoxyphenyDethylamine (0.41 g, 2.5 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 100°C for 1 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water. 
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saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by chromatography 
on silica gel to provide 0.42 g (45%) of the titled 
product': 

IR (KBr, cm-1) 3170, 1558, 1512, 1343, 1246, 1163, 1082. 
824; 

1h NMR (300 MHZ, DMSO-d6) 8 11.6 (br s. IH) , 8.4 (br s, 
IH) , 7.44 (s, IH), 7.1 (d, J=8 Hz, 2H) , 6.8 (d, J=8 Hz, 
2H), 3.67 (s, 3H),'3.63 (m, 2H) , 2.9 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 371, 373 (M+) ; 

UV (EtOH) 295nm (6=15314), 260 nm (£=13349), 222 nm 
(£=19619), 202 nm (£=30379). 

Pv;.iTinle 188 

KT- r? - n -fvri ohPx«»n^/^ ^prhvil -N' -\2- (S-bromo) thiazQlvll 

rhiourea 

A solution of l-[ {2-[5-bromo] thiazolyl) - 
thiocarbamoyl] imidazole (0.72 g, 2.5 mmol) and 2-(l- 
cyclohexenyl) ethylamine (0.32 g, 2.5 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 100**C for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue recrystallized from • 
methylene chloride to provide 0.157 g (18%) of the titled 
product : 

IR (KBr, cm-1) 3170, 2928, 1559, 1510, 1478, 1344, 1228. 
1182, 1096. 834; 

1h NMR (300 MHz. DMSO-de) 5 11.6 (br s, IH) , 8.3 (br s. 
IH). 7.4 (s. IH) . 5.4 (s. IH). 3.5 (m, 2H) . 2.15 (t, J=7 
Hz. 2H) , 1.9 (m, 4H), 1.5 (m. 4H) ; 
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MS (FD) m/e 345, 347 (M+) ; 

UV (EtOH) 295nin (£=15533), 259 nm (e=11792), 201nin 
(£=21261) . 

Anal. Calcd for Ci2Hi6N3S2Br : 

Theory: C, 41.62; H, 4.66; N, 12.13. 
Found: C, 41.87; H, 4.91; N, 12.21. 

Rxamnlf* IRQ 

N- f2 - (l-Cvc1obexenv1 ) prhvl 1 -w - r:) - f S-h.T-nTno )nv7-iri^/i i 

A stirred solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-5- 
bromopyridine (1.73 g, 10 mmol) in W-methylpyrrolidinone 
(20 mL) was heated to 100°C. After 17 h, the reaction was 
cooled to room temperature and poured into ethyl acetate. 
The organic phase was washed with IN hydrochloric acid, 
water (2x) and brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated. The solid 
obtained was purified by recrystallization from ethyl 
acetate to provide 1.08 g of the titled product (32%) as 
an off-white crystalline solid: 

mp 166-167*»C; IR (KBr, cm'l) 3159, 2927, 1595, 1561, 1531, 
1475, 1310, 1228, 1092; NMR (300 MHZ, DMSO-dff) 5ll. 09 (br 
S, IH).- 10.64 (s, IH), 8.20 (d, J=2.4 Hz, IH) . 7.93 (dd. 
J=8.9, 2.4 H2, IH), 7.09 (d, J=9.0 Hz, IH) , 5.47 (s, IH) , 
3.62-3.58 (m, 2H) , 2.19 (t, J=6.7 Hz, 2H) , 2.00-1.90 (m, 
4H), 1.55-1.44 (m, 4H) ; MS (FD) m/e 339 (M+) , 341 (M+2); UV 
(EtOH) 305nm (£=14037), 274nm (£=25281). 
Anal. Calcd for Ci4Hi8BrN3S: C, 49.42; H, 5.33; N, 12.35. 
Foiind: C, 49.22; H, 5.28; N, 12.32. 
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KT- f 9-Ph^ni»MTv 1 ) -W - r2- M-mprhvl ^nvridvll thiourea 

A Stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 nvmol, 1.5 mL) and 2-amino-4-methylpyridine 
(1.08 g, 10 mmol) in W-methylpyrrolidinone (20 inL) was 
heated to lOO'c. After 16.75 h, the reaction was cooled to 
room temperature and povired into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, water (3x) and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by recrystallization from ethyl acetate/hexanes to provide 
1.69 g of the titled product (62%) as a white crystalline 
solid: 

mp 151-153*C; IR (KBr, cm-1) 3225, 1616, 1534, 1486, 1313, 
1192, 1037; 

iH NMR (300 MHZ, DMSO-d^) 8 11.72 (br S, IH) , 10.42 (s, IH) , 
7.87 (d, J=5.3 H2, IH), 7.31-7.15 (m, 5H) , 6.88 (s, IH) , 
6.80 (d, J=5.2 Hz, IH). 3.81-3.76 (m, 2H) , 2.88 (t. J=7.0 
Hz, 2H), 2.20 (S, 3H); MS (FD) m/e 271 (M+) ; 
UV (EtOH) 290nm (e= 15080), 266nm (&= 15528), 247nm (e= 
13132), 202nm (©=21819). 

Anal. Calcd for C15H17N3S: C, 66.38; H, 6.31; N, 15.48. 
Found: C, 66.09; H, 6.34; N, 15.71. 

w- f c>-Ph«:>n<:.rhvl ) -rj' - r:>- (d. fi-dimerhvl ^TTv-ridvll thiourea 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 mmol, 1.5 mL) and 2-amino-4 , 6-dimethylpyridine 
(1.22 g, 10 mmol) in N-methylpyrrolidinone (20 mL) was 
heated to lOO'c. After 16 h, the reaction was cooled to 
room temperature and poxired into ethyl acetate. The organic 
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phase was washed with IN hydrochloric acid, water (3x) and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by recrystallization from ethyl acetate/hexanes to provide 
1.81 g of the titled product (63%) as an off-white 
crystalline solid: 

mp 165-167°C; IR (KBr, cm-l) 3219. 1618. 1543, 1342. 1215; 
iH NMR (300 MHZ. DMSO-dff) S 11 . 83 (br. s, IH) , 10.35 (s, IH) , 
7.25-7.16 (m. 5H) , 6.69 (s, IH) , 6.63 (s, IH) , 3.88-3.82 
(m, 2H). 2.89 (t, J=6.8 Hz, 2H) , 2.14 (s, 3H) , 2.09 (s, 
3H) ; MS (FD) m/e 285 {M+) ; 

UV (EtOH) 294nm (e= 17405), 266nin (e= 15904), 247nin (e= 
14348), 203nni (e= 23896). 

Anal, calcd for C16H19N3S: C, 67.33; H, 6.71; N, 14.72. 
Found: C, 67.11; H, 6.63; N, 14.71. 

ExainDiP 1Q7 

• N- f2-Phfnprhvl ) -N' - r?- (3-h^.riT-nw^ p v^i ^i ^ ^v^^• 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 mmol. 1.5 mL) and 2-amino-3-hydroxypyridine 
(1.10 g. 10 mmol) in W-methylpyrrolidinone (20 mL) was 
heated to lOO'c. After 65.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic- 
phase was washed with IN hydrochloric acid, water (3x) and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
by flash chromatography on silica gel (5% ethyl 
acetate/dichloromethane to 10% ethyl acetate) to provide 
1.51 g of the titled product (55%). This material was 
recrystallized from ethyl acetate to provide 1.05 g of the 
titled product as an off-white crystalline solid: 
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15 



mp 168-169*C; 

IR (KBr. cm-l) 3377, 1613, 1561, 1534, 1347. 1288, 1152; 
iH NMR (300 MHZ, DMSO- dff ) 5 11 . 43 (br S, IH) , 10.94 (s, IH) , 
8.32 (s, IH). 7.54-7.52 (m, IH) , 7.28-7.14 (m, 6H) . 6.90- 
5 6.86 (m. IH), 3.84-3.77 (m, 2H) , 2.90 (t, J=7.0 Hz, 2H) ; 

MS (FD) m/e 273 (M+) ; 

UV (EtOH) 309nin (6=17349), 261nin (e=11851), 245nin (e= 
17252). 204nm (e= 23596). 

Anal. Calcd for C14H15N3OS: C, 61.51; H, 5.53; N, 15.37. 
10 Found: C, 61.46; H, 5.52; N, 15.35. 

FvaTtmle 193 

M- r ? - f :>-MP t ->^^^^>^^Tivi ) 1 - - r 7 - (S-bromQ)T7Yri^l1 

1-h-inurea 

A Stirred solution of N- (thioimidazoyl) -2- (2- 
methoxyphenyl) ethyl amine (2.61 g, 10 inmol) and 2-amino-5- 
bromopyridine (1.73 g. 10 mmol) in i7,W-dimethylformamide 
(25 mL) was heated to 90*C. After 65 h, the reaction was 
cooled to room temperature and poured into ethyl acetate. 
The organic phase was washed with IN hydrochloric acid 
(2x), water (2x) and brine. The organic layer was dried 
over sodium sulfate, filtered and concentrated. The solid 
obtained was purified by recrystallization from ethyl 
acetate to provide 1.78 g of the titled product (49%) as an 
25 off-white crystalline solid: 
mp 147-148*'C; 

IR (KBr, cm-l) 3224. 1596. 1530. 1492. 1459, 1229. 1191, 
1038; 



30 
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iH NMR (300 MHZ, DMSO-d^) S 11. 10 (br s, IH) . 10.63 (s, IH) , 
8.11 (d', J=2.3 Hz. IH) , 7.90 (dd, J=8.9, 2.6 Hz, IH) , 7.21- 
7.16 (m, 2H), 7.06 (d, J=8.9 Hz, IH) , 6.94-6.83 (m, 2H) , 
3.78-3.73 (m, 2H) , 3.72 (s, 3H) , 2.86 (t, J=6.8 Hz, 2H) ; 
5 MS (FD) m/e 365 (M+), 367 {M+2) ; 

UV (EtOH) 305nin (£=13279), 274nm (£=26971), 202nm (e= 

28527) . 

Anal. Calcd for CisHisBrNsOS : C, 49.19; H, 4.40; N, 11.47. 
Found: C, 48.97; H, 4.36; N, 11.66. 

10 

Kxanrole 194 

M-r9-f:>-rh1nror.hf.nvl)ethvn-W -r:>-f'i-bT-oinr))nvridvn 

^biourea 

A stirred solution of N- (thioimidazoyl) -2- (2- 
15 chlorophenyl ) ethyl amine (2.65 g, 10 mmol) and 2-amino-5- 

bromopyridine (1.73 g, 10 mmol) in /7,i»/-dimethylf ormamide 
(20 mL) was heated to 90°C. After 64.75 h, the reaction 
was cooled to room temperature and poured into etltyl 
acetate. The organic phase was washed with water (4x) and 
20 brine. The orgeuiic layer was dried over sodixjm sulfate, 

filtered emd concentrated. The solid obtained was purified 
by recrystallization from ethyl acetate/hexanes to provide 
1.52 g of the titled product (41%) as a tan crystalline 
solid: 
25 mp 160-161®C; 

IR (KBr, cm-l) 3220, 1594, 1562, 1534, 1474, 1338, 1222, 
1165, 1088; 
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iH NMR (300 MHZ, DMSO-dff) 5 11 . 16 (br s, IH) , 10,69 (s, IH) , 
8.15 (d, J=2.2 Hz, IH) , 7.93 (dd, J=8.9, 2.4 Hz, IH) , 7.41- 
7.38 {m, 2H), 7.28-7.23 (m, 2H) , 7.08 (d, J=8 . 9 Hz, IH) , 
3.86-3.80 (m, 2H) , 3.04 (t, J=6.9 Hz, 2H) ; 
5 MS (FD) m/e 369 (M+) , 371 (M+2); 

UV (EtOH) 306nm (e= 14321), 275nm (e= 24813), 257rmi (e= 
16728), 201nm (e=27700). 

Anal. Calcd for Ci4Hi3BrClN3S : C, 45.36; H, 3.53; N, 11.33. 
Found: C, 45.13; H, 3.60; N, 11.17. 

10 

Rxamnle 195 

N- (2-PhPnprhv1 ) -N- - r7- f4-n-nT-nnvl) thiazolvll thiourea 

A Stirred solution of 2-phenethyl isothiocyanate 
(1.38 g, 8.44 nimol, 1.26 inL) and 2-aniino-4-i3-propylthiazole 

15 (1.2 g, 8.44 mmol) in W-methylpyrrolidinone (20 mL) was 

heated to 100*C. After 17 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid (2x) , water (2x) 
and brine. The organic layer was dried over sodi\im sulfate, 

20 filtered and concentrated. The solid obtained was piirified 

by recrystallization from ethyl acetate/hexanes to provide 
1-39 g of the titled product (54%) as a yellow crystalline 
solid: 

mp 135-137*C; 

25 IR (KBr, cm-l) 3175, 3027, 1562, 1529, 1507, 1216; 

1h NMR (300 MHZ, DMSO-dff) 5 11.50 (br s, IH) , 9.93 (br s, 

IH) , 7.29-7.15 (m, 5H) , 6.60 (s, IH) , 3.79-3.73 (m, 2H) , 

2.85 (t, J=6.9 Hz, 2H) , 2.40 (t, J=7 . 4 Hz, 2H) , 1.53-1.41 
(m, 2H) , 0.82 (t, J=7.3 Hz, 3H) ; 
30 MS (FD) m/e 305 (M+) ; 
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UV (EtOH) 292nm (e= 19216), 257nm (e= 10283), 202nm (e= 
20314) . 

Anal. Calcd for C15H19N3S2: C, 58.98; H, 6.27; N, 13.76. 
Fo\ind: C, 59.17; H, 6.08; N, 13.55. 

Example 196 . 

N- (2-Phener.hv1 ) -N - - r2 - f ? . S-di rhi ni-» )nvT-j«^1 1 thi qht-i^;^ 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 mmol, 1.5 mL) and 2-aniino-3 , 5-dichloropyridine 
(3.26 g, 20 mmol) in W-methylpyrrolidinone (20 mL) was 
heated to 125°C. After 16.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic 
phase was washed with water (5x) and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatograpl^ on silica gel (20% hexanes/dichloromethane) 
and then recrystallized from ethyl acetate/hexanes to 
provide 581 mg of the titled product (18%) as a white 
crystalline solid: 
np 102-104'*C; 

IR (KBr, cm-1) 3409. 3040, 1560, 1508, 1429, 1147, 1057; 
iH NMR (300 MHZ, DMSO-dff) 6 10 . 66 (s, IH) , 8.71 (s, IH) , 
8.27 (d, J=2.2 Hz. IH). 8.12 (d, J=2.2 Hz, IH) . 7.32-7.19 
(m, 5H). 3.82-3.76 (m. 2H) . 2.90 (t, J=7.1 Hz. 2H) ; 
MS (FD) m/e 325 (M+). 327 {M+2); 

UV (EtOH) 311nm (e=8820), 276nm (e= 16571). 257nm (e= 
13676), 203nm (6^19245). 

Anal. Calcd for C14H13CI2N3S: C. 51.54; H. 4.02; N. 12.88. 
Found: C, 51.32; H. 4.12; N, 12.69. 
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M- f 9-Phf>T^«>1-h^/^ ^ -N' - r^ - f 4-n-bnrvl ) thiazol v1 1 thiourea 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 mmol, 1.5 mL) and 2-amino-4-n-butylthiazole 

5 (1.56 g, 10 mmol) in w-methylpyrrolidinone (20 mL) was 

heated to lOO'c. After 16.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic phase was washed with IN hydrochloric acid (2x) . 
water (2x) and brine. The organic layer was dried over 

10 sodium sulfate, filtered and concentrated. The solid 

obtained was purified by recrystallization from ethyl 
acetate/hexanes to provide 1.63 g of the titled product 
(51%) as a yellow crystalline solid: 
mp 100-102''C; 

15 IR (KBr, cm-l) 3027, 1560, 1529, 1262, 1212; 

iH NMR (300 MHZ, DMSO-dg) 6 11 . 52 (br s, IH) , 9.89 (br s, 
IH), 7.29-7.15 (in, 5H) , 6.59 (s, IH) . 3.79-3.73 (m, 2H) , 
2.86 (t, J=6.9 HZ, 2H), 2.45-2.40 (m, 2H) , 1.50-1.40 (m, 
2H). 1.29-1.19 (m, 2H), 0.84 (t, J=7.3 Hz, 3H) ; 

20 MS (FD) m/e 319 {M+) ; 

UV (EtOH) 292nm (e=19193), 258nm (e= 10262), 203nm (e= 

20024). 

Anal. Calcd for C16H21N3S2: C, 60.15; H, 6.62; N, 13.15. 
Found: C, 59.86; H, 6.62; N, 12.99. 



25 



30 



fyanmlf^ 198 

M- r9 - n -r^ r^■ »»^^^nvT ) prhvi 1 -N' - F? - (4-n-proi?Yl ) rtiiazQ l Y l l 

r.hiourea 

A stirred solution of 2- (l-cyclohexenyl) eth/1 
isothiocyanate (1.67 g. 10 mmol) and 2-amino-4-n- 
propylthiazole (1.42 g, 10 mmol) in W-methylpyrrolidinone 
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(20 mL) was heated to lOO'c. After 40.5 h, the reaction w 
cooled to room temperature and poured into ethyl acetate. 
The organic phase was washed with IN lydrochloric acid 

(2x) , water (2x) and brine. The organic layer was dried 
over sodium sulfate, filtered and concentrated. The solid 
obtained was purified by recxystallization from ethyl 
acetate/hexanes to provide 1.26 g of the titled product 

(41%) as a yellow crystalline solid: 
mp 152-153''C; 

IR (KBr, cm-l) 3175, 2930. 1561, 1529, 1507, 1203; 

1h NMR (300 MHZ, DMSO-dff) 511.49 (br s, IH) , 9.90 (br s, 

IH), 6.63 (s, IH) , 5.42 (s, IH) , 3.60-3.54 (m, 2H) . 2.49- 

2.45 (m, 2H), 2.16 (t, J=6.5 Hz, 2H) , 1.95-1.88 (m, 4H) , 

1.60-1.43 (m, 6H), 0.84 (t, J=7.3 Hz, 3H) ; 

MS (FD) m/e 309 {M+) ; 

UV (EtOH) 292nm, 257nm, 201nm. 

Anal. Calcd for C15H23N3S2: C. 58.21; H, 7.49; N, 13.58. 
Found: C, 58.29; H, 7.58; N, 13.37. 



Examnl«> 1QQ 

N- \?- (1 -rvrlohpyenyDftrhvl i -w - r:> - ^ 4-n-hn^^7^ ^^.h^ ^^nwi i 

A stirred solution of 2- (l-cyclohexei^l) etl^l 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-4-j3- 
butylthiazole (1.56 g, 10 mmol) in W-methylpyrrolidinone 
(20 mL) was heated to lOO'c. After 18 h, the reaction was 
cooled to room temperature and poured into ethyl acetate. 
The organic phase was washed with IN hydrochloric acid 
(2x) , water (2x) and brine. The organic layer was dried 
over sodium sulfate, filtered and concentrated. The solid 
obtained was purified by recrystallization from ethyl 
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acetate/hexanes to provide 1.02 g of the titled product 
(32%) as a yellow crystalline solid: 
mp 92-94''C; 

IR (KBr. cm-l) 3174, 2927, 1583, 1532, 1507, 1466, 1203; 
5 iH NMR (300 MHZ, DMSO-d^) 5 11.73 (br S, IH) , 10.14 (br s, 

IH), 6.86 (s. IH), 5.65 (s, IH) , 3.83-3.78 (m, 2H) . 2.75- 
2.70 (m, 2H), 2.42-2.38 (m, 2H) , 2.18-2.10 (m, 4H) , 1.81- 
1.65 (m, 6H), 1.55-1.43 (m, 2H) , 1.08 (t. J=7.3 Hz, 3H) ; 

MS (FD) m/e 323 (M+) ; 
10 UV (EtOH) 292nm {e= 19266), 257nm (e=9555), 201nin (e= 

15788) . 

Anal. Calcd for C16H25N3S2: C. 59.40; H, 7.79; N, 12.99. 
Found: C, 59.56; H, 7.94; N, 13.00. 

15 Fyamnl^ 200 

w- r ^ - f 1 -rvr 1 nhPv«»Tivi ) «»i-bvi 1 -N ■ - f 2 - f 4- i -pronvl ) r.hiflzglvl 1 

rhioiirea 

A Stirred solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-4-i- 

20 propylthiazole (1.42 g, 10 mmol) in /7-methylpyrrolidinone 

(20 mL) was heated to lOO'c. After 15.75 h, the reaction 
was cooled to room temperature and poured into ethyl 
acetate. The organic phase was washed with IN hydrochloric 
acid (2x) . water (2x) and brine. The organic layer was 

25 dried over sodium sulfate, filtered and concentrated. The 
solid obtained was purified by recrystallization from ethyl 
acetate/hexanes to provide 1.01 g of the titled product 
(33%) as a pale yellow crystalline solid: 
mp 110-112''C; 

30 IR (KBr, cm-l) 3164, 2936, 1562, 1525, 1463, 1321, 1214; 
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iH NMR (300 MHZ, DMSO-dff) 5 11 . 50 (br s, IH) , 9.84 (br s, 
IH), 6.61 (s, IH), 5.41 (s, IH), 3.61-3.55 (m, 2H) , 2.82- 
2.76 (m, IH), 2.17 (t. J=6.4 Hz, 2H) , 1.94-1.88 (m, 4H) , 
1.56-1.41 (m, 4H), 1.14 (d, J=6.8 Hz, 6H) ; 
MS (FD) ' m/e 309 (M+) ; 

UV (EtOH) 291nm (e= 20249), 256nin (e=9969), 201nin (e= 
15880) . 

Anal. Calcd for C15H23N3S2: C, 58.21; H, 7.49; N, 13.58. 
Found: C, 58.50; H, 7.63; N, 13.38. 

ExamnlP 7m 

N-(2-Phftnprhv1 )-N- -r2- (4-i-nrnnvnt-hia^oWI 1 r.hi 

A stirred solution of 2-phenethyl isothiocyanate 
(1.63 g, 10 iiunol, 1,5 inL) and 2-amino-4-i-propylthiazole 
(1.42 g, 10 inmol) in W-methylpyrrolidinone (20 mL) was 
heated to lOO'c. After 17 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic phase was washed with N/10 hydrochloric acid (2x) , 
water {2x) and brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated. The solid 
obtained was purified by recrystallization from ethyl 
acetate /hexanes to provide 1.42 g of the titled product 
(46%) as a yellow crystalline solid: 
mp 155- 15 6"C; 

IR (KBr, cm-1) 3172, 2962, 1581, 1525, 1467, 1350, 1290. 
1210; 

iH NMR (300 MHZ, I»ISO-dff) 5 11. 52 (br s, IH) , 9.89 (br s, 
IH), 7.29-7.14 (m, 5H), 6.58 (s, IH) . 3.80-3.74 (m, 2H) , 
2.87 (t, J=6.9 Hz, 2H), 2.76-2.71 (m, IH) , 1.07 (d, J=6.8 
Hz, 6H); 
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MS (FD) m/e 305 (M+) ; 

XJV (EtOH) 292nm (6=19882), 257iiin (e= 10580), 203nm (e= 
20047). 

Anal. Calcd for C15H19N3S2: C, 58.98; H, 6.27; N, 13.76. 
Found: C, 58.95; H, 6.39; N, 13.72. 

Fvamnlp 2 02 

N- (7.-PhPnpr,hvl ^ -KT- -r2- ( M-CTlvnxvl ir arid) thi azolvl ) 1 

A solution of N- (2-phenethyl) -N' - [2- ( (4- 
ethylglyoxylate) thiazolyl) 1 thiourea (1.30 g, 3.58 mmol) in 
ethanol (30 mL) was treated with IN sodiiim hydroxide and 
heated to reflux. After 1 h, the reaction was cooled to 
room temperature, diluted with water and washed wtih ethyl 
acetate (2x) . The aqueous layer was acidified to pH 1 with 
hydrochloric acid and extracted with dichlorome thane (2x) . 
The organic layers were combined, washed with brine, dried 
over sodiiam sulfate, filtered and concentrated. The solid 
obtained was piirified by triturating with ethyl acetate to 
yield 390 mg of the titled product (32%) as a light brown 
solid: 

mp >170**C (d) ; 

IR (KBr, an-1) 3024, 1705, 1669, 1565, 1323, 1146; 

1h NMR (300 MHZ, DMSO-d^) 5 12.2 (br s, IH) , 9.07 (s, IH) , 

8.01 (s, IH), 7.28-7.14 (m. 5H) , 3.71-3.64 (m, 2H) , 2.84 

(t, J=7'.3 Hz, 2H) ; 

MS (FD) m/e 336 (M+1) ; 

HRMS (FAB) m/e (M+1) calcd 336.0477, obs 336.0474; 
UV (EtOH) 284nm (e=17301) . 203nm (e=18110) . 
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N- (2-Phenethv1 ) -N- - r2- (4-mPthowhf.nTnt^hia:rnW1 ) 1 rhi nnt- 
A solution of 2-phenethyl isothiocyanate (3.26' 
g, 20 iranol, 3.0 inL) and 2-aniino-4-methoxybenzothiazole 
(3.60 g, 20 nunol) in /7,/\^-dimethylf ormamide (50 mL) was 
heated to 100' C. After 64 h, the reaction was cooled to 
room temperatiire and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, water (2x) , and brine. The 
organic layer was filtered directly to^ provide 3 . 87 g of 
the titled product (56%) as a white solid: 
mp 209-211°C; 

IR (KBr, cm-1) 3171, 2938, 1570, 1527, 1331, 1191, 1044; 
1h NMR (300 MHZ, DMSO-d^) 5 11.88 (s, IH) , 9.86 (s, IH) , 
7.49-6.93 (m, 8H) , 3.86 (s, 3H) , 3.77-3.70 (m, 2H) , 2.89 
(t. J=7.1 Hz, 2H) ; 
MS (FD) m/e 343 (M+) ; 

HRMS (FAB) m/e (M+1) calcd 344.0891, obs 344.0884; 
UV (EtOH) 290nm, 248nm, 210nm. 

Exanir>1«a 

N-(2-Phenerhvl)-W-r!?-f fS-^^r^if lnm-nnl*>^hv^ ^-1 7 4- 
thiadiazQlvl ) 1 ^h^i oiiT>f»p| 

A solution of 2-phenethyl isothiocyanate (3.26 
g, 20 mmol, 3.0 mL) and 2-amino-5-trif luoromethyl-1, 3 , 4- 
thiadiazole (3.38 g, 20 mmol) in W,/7-dimethylf ormamide (50 
mL) was heated to 100*C. After 40 h, the reaction was 
cooled to room temperat\ire and poured into ethyl acetate. 
The organic phase was washed with water (3x) and brine 
(2x) . The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 
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by flash chromatography on silica gel (5% ethyl acetate in 
dichlorome thane) and then recrystallized from ethyl acetate 
to provide 171 mg of the titled product (3%) as a white 

solid: 
5 mp 212-213*C; 

IR (KBr, cm-1) 3336, 2788, 1629, 1534, 1494, 1398, 1327, 
1148, 1038; 

1h NMR (300 MHZ, DMSO-d^) 5 12.6 (br S, IH) , 8.51 (s, IH) , 
7.30-7.15 (m, 5H) . 3.73-3.66 (m, 2H) , 2.85 (t, J=7.3 Hz, 
10 2H) ; 

MS (FD) m/e 332 (M+) ; 

UV (EtOH) 322nm (£==5240), 261nm (es 11025), 204nm (e=28776) . 
Anal. Calcd for C12H11F3N4S2 : C, 43.36; H, 3.34; N, 16.86. 
Found: C, 43.20; H, 3.44; N, 16.86. 

15 

F.yfiM?le 2Q5 

Kr-f:>-Phen^rhv1 ^-W -r^-f f4-rai-Vv^w1ir ari d) thiazolvl) 1 

r.h iff urea 

A solution of N-{2-phenethyl)-N'-[2-(4- 
20 cyano) thiazolyl] thiourea (250 mg, 0.867 mmol) in glacial 

acetic acid (10 mL) and 5N hydrochloric acid (10 mL) was 
heated to reflux. After 16 h, the reaction was cooled to 
room temperature, diluted with acetonitrile and 
concentrated to dryness {2x) . The solid obtained was' • 
25 purified by flash chromatography on silica gel (2% acetic 

acid in ethyl acetate) and then recrystallized from 
methanol /ethyl acetate to provide 13 mg of the titled 
product. The mother liquor was concentrated and triturated 
with ethyl acetate to provide another 34 mg of the titled 
30 product, for a total yield of 47 mg (18%) as a white solid: 

mp >230*'C; 
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IR (KBr,cm-l) 3275, 1603, 1531, 1394, 1268; 
1h NMR {300 MHZ, DMSO-d^) 6 7.26-7.14 (m, 6H) , 3.71-3.65 
(m, 2H), 2.87 (t, J=7.2 Hz, 2H) ; 
MS (FD) m/e 307 (M+); 

HRMS (FAB) m/e (M+1) calcd 309.0527, obs 309.0528; 
UV (EtOH) 288nm, 260nm, 206nin. 

Examn1f> 

N- (2- f 1 -rVfTiOhPyPWl ) PrtlVl ) -N- - r?- f fi-f ^„r^^^K^.,. p f ^ 1 

A solution of 2-{l-cyclohexenyl)ethyl 
isothiocyanate (1.66 g, 9.93 mmol) and 2-amino-6- 
fluorobenzothiazole (1.67 g, 9.93 mmol) in dimethyl 
sulfoxide (10 mL) was heated to 125" C. After 20 h, the 
reaction was cooled to room temperature and poured into 
ethyl acetate. The organic phase was washed with IN 
l^drochloric acid, water (3x) . and brine. The organic layer 
was dried over sodium sulfate, filtered and concentrated. 
The solid obtained was purified by flash chromatography on 
silica gel (1% ethyl acetate in dichloromethane) and then 
recrystallized from ethyl acetate to provide 1.04 g of the 
titled product (31%) as a yellow crystalline solid- 
lap 200-201° C; 

IR (KBr, cm-1) 3451, 3177, 3044, 2924, 2832, 1560, 1533, 
1462, 1215, 1198; 

1h NMR (300 MHZ, CDC13)5 10.83 (s, IH) , 10.33 (br s, IH) , 
7.61-7.56 (m, IH) , 7.41-7.37 (m, IH) , 7.17-7.10 (m, IH) , 
5.65 (s, IH), 3.87-3.81 (m, 2H) , 2.38 (t, J=6.5 Hz, 2H) ,' 
2.03-2.00 (m, 4H) , 1.67-1.52 (m, 4H) ; 
MS (FD) m/e 335 (M+) ; 
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UV (EtOH) 301nm, 218nm, 201nm. 

Anal. Calcd for C16H18FN3S2: C 57.29; H, 5.41; 12.53. 
Found: C, 57.58; H, 5.44; 12.42. 

5 ET^amplg 207 

1^, ( 9 -Phpnprhvl ) ' ■ r 2 - ( 5-rhl n-rothi azolvl ) 1 thiourea 

2-Amino-5-chlorothia2ole hydrochloride (1.71 g, 

10 mmol) was slurried with dichloromethane and shaken with 

a slight excess of sodium hydroxide solution. The layers 

10 were separated and the aqueous washed with dichloromethane. 

The combined organics were dried over sodium sulfate, 
filtered and concentrated. To the resulting solid was 
added 2-phenethyl isothiocyanate (1.63 g, 10 mmol, 1.5 mL) 
and //-methyl -pyrrolidinone (20 mL) . The resulting solution 

15 was heated to 100** C. After 20 h, the reaction was cooled to 

room temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, water {4x) , and 
brine. The organic layer was dried over sodium sulfate, 
filtered and concentrated. The solid obtained was purified 

20 by flash chromatography on silica gel (2% ethyl acetate in 

dichloromethane) and then recrystallized twice from 1:1 
ethyl acetate/hexanes to provide 187 mg of the titled 
product (6%) as a light brown crystalline solid: 
mp 163-164^C; 

25 IR (KBr, cm"!) 3312, 3028, 2925, 1607, 1527, 1513, 1438, 

1377, 1348, 1314, 1026; 

1h NMR (300 MHZ, DMSO-dff) 5 11.60 (br S, IH) , 8.41 (s, IH) , 
7.39 (s, IH), 7.30-7.15 (m, 5H) , 3.70-3.63 (m, 2H) , 2.82 
(t, J=7.2 Hz, 2H) ; 
30 MS (FD) m/e 297 (M+) , 299 (M+2); 

UV (EtOH) 296nm (e=14487), 260nm (e^l2442) , 206nm (e=27427). 
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Anal. Calcd for C12H12CIN3S2 : C, 48.40; H, 4.06; N, 14.11. 
Found: C, 48.40; H, 4.16; N, 13.85. 

Examnle 208 
N- r 2 - ( 1 -Cvclohexenvl ) Prhvl }-U'.(7.( (A- 

trif luoromfjt.hvl ) t.hia?;o1v1 ) 1 rhi nm-Aa 
A solution of 2-(l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-4- 
trif luoromethylthiazole (1,68 g, 10 mmol) in N- 
methylpyrrolidinone (20 mL) was heated to 125**C. After 20 
h, the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid (2x) , water (3x) , and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichloromethane) and then recrystallized from 1:1 ethyl 
acetate /hexanes to provide 139 mg of the titled product 
(4%) as an off-white solid: 
mp 153-154**C; 

IR (KBr,cm-l) ,3168, 2932, 1562, 1513, 1472, 1438, 1219, 
1175, 1081; 

1h NMR .(300 MHZ. EMSO-d5) 5 11.95 (s, IH) , 8.21 (s. IH) , 
7.71 (s, IH), 5.41 (s, IH), 3.55-3.49 (m, 2H) , 2.14 (t, 
J=6.7 Hz, 2H), 1.93-1.83 (m. 4H) , 1.56-1.41 (m, 4H) ; 
MS (FD) m/e 335 (M+) ; 

HRMS (FAB) m/e (M+1) calcd 336.0816, obs 336.0842; 

UV (EtOH) 285nm (e=15215), 258nm (e=12868) , 203nm (e=20271) . 
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PyamnlP 209 
r7- (:?-rh1nrnnhenvl) prrivl 1 -N' - [2- ( (4- 
^y-if^^lnro Tt^^^hv^ ^thiazolvl) 1 r.hiourea 
A solution of 2- (2-chlorophenyl) ethyl amine 
5 (1.56 g, 10 inmol,1.41 mL) and N- (thioimidazoyl) -2-amino-4- 

trifluoromethylthiazole (3.0 g, 10.8 mmol) in N,N- 
dimethylformamide (20 mL) was heated to 90-100" C. After 2 
h. the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
10 hydrochloric acid (2x) , water (2x) , and brine. The organic 
layer was dried over sodivxm sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% etl^l acetate in 
dichloromethane) and then recrystallized from 1:1 ethyl 
15 acetate /hexanes to provide 870 mg of the titled product 

(24%) as a white crystalline solid: 
mp 187-188**C; 

IR (KBr,cm-l) 3169, 3018, 1569. 1512, 1245. 1220, 1154, 
1133, 1080; 

20 1h NMR (300 MHZ, DMS0-d5) 5 11.92 (s, IH) , 8.32 (s, IH) , 

7.71 (s. IH), 7.41-7.22 (m, 4H) , 3.76-3.69 (m, 2H) , 2.97 
(t, J=7.1 Hz, 2H) ; 
MS (FD) m/e 365 (M+) ; 

UV (EtOH) 285nm (£=13758) , 257nm (£=14164) , 202hm (£=30204 ) . 
25 Anal. Calcd for C13H11F3CIN3S2 : C, 42.68; H, 3.03; N, 

11.49. Found: C, 42.82; H, 3.14; N, 11.68. 



30 
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Examp]^ 7Tn 
N-f2-(4-rh1nrnnhf*m/1 ^f»^,hv] 1-w- r2- ( (A- 
trifluoroInet:hv]^^■h^aTo^^/^ ) i t-hioi„-oa 

A solution of 2- (4-chlorophenyl)ethyl amine 
(1.56 g, 10 nunol, 1.40 mL) and N- (thioimidazoyl) -2-amino-4- 
trif luoromethylthiazole (3.0 g, 10.8 mmol) in N,N- 
dimethylformamide (20 mL) was heated to 90-100*0. After 2 

h, the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid (2x) , water (2x) , and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichlorome thane) and then recrystallized from 1:1 ethyl 
acetate/hexanes to provide 570 mg of the titled product 
(16%) as a white crystalline solid: 
mp 196-197*»C; 

IR (KBr, cm-1) 3167, 3021. 1562. 1516. 1469. 1445. 1184. 
1173, 1126, 1083; 

% NMR (300 MHZ, nMSO-dff) 6 11.91 (s, IH) , 8.27 (s, IH) , 
7.71 (s, IH), 7.32 (d, J=8.4 Hz, 2H) , 7.23 (d, J=8.4 Hz, 
2H), 3.72-3.65 (m, 2H) , 2,83 (t, J=7.0 Hz. 2H) ; 
MS (FD) m/e 365 (M+) ; 

UV (EtOH) 286nm (Csii309), 257nm (e=11445), 202nm (e=21815). 
Anal. Calcd for C13H11F3CIN3S2 : C, 42.68; H. 3.03; N. 
11.49. Found: C. 42.87; H, 3.05; N. 11.46. 
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Bxample 211 

KT- r :) ^ f 3 ■Ch 1 OT-nphPTiv 1 ) Pi- hv l1>N--r2-((4- 
ri-i f 1 iinrr>mPt:hvl ) l^hiazolvl ) 1 thiourea 

A solution of 2- (3-chlorophenyl) ethyl amine 
(1.56 g, 10 ininol, 1.40 mL) and N- ( thioimidazoyl ) -2-amino-4- 
trif luoromethylthiazole (3.0 g, 10.8 mmol) in N,N- 
dimethylformamide (20 mL) was heated to gO-lOO^'C . . After 2 

h, the reaction was cooled to room. temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid (2x) , water {2x) , and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (1% ethyl acetate in 
dichlorome thane) and then recrystallized from 1:1 ethyl 
acetate /hexanes to provide 407 mg of the titled product 
(11%) as a white crystalline solid: 
mp 159-160^*0; 

IR (KBr, cm-1) 3176, 3017, 1567, 1517, 1224, 1133, 1080; 
NMR (300 MHZ, DMSO-d^) 5 11.93 (s, IH) , 8.28 (s, IH) , 

7.72 (s, IH) , 7.33-7.17 (m, 4H) , 3.73-3.67 (m, 2H) , 2.85 
(t, J=7.0 Hz, 2H) ; 
MS (FD) m/e 365 {M+) , 367 (M+2); 

UV (EtOH) 285nm (e=14175) , 257nm (e=14293 ) , 202nm (e=31514) . 
Anal. Calcd for C13H11F3CIN3S2 : C, 42.68; H, 3.03; N, 
11.49. Found: C, 42.72; H, 3.09; N, 11.79. 

r 2 - ( 2 -Methoxvphenvl ) ethvl 1 -N ' - F 2 - ( ( 4 - 
ri-i f luoromet hvl ) thia7;nlvl^ 1 thiourea 
A solution of 2- (2-metho3Q^henyl)ethyl amine 
(1.51 g, 10 mmol, 1.46 mL) and N- (thioimidazoyl) -2-amino-4- 
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trifluoromethylthiazole (3.0 g, 10.8 iranol) in N,N- 
dimetl^f'lformamide (20 mL) was heated to 90-100**C. After 2 
h, the reaction was cooled to room ten?)erature and poured 
into ethyl acetate. The organic phase was washed with In 
hydrochloric acid (2x) , water {2x) , and brine. The organic 
layer was dried over sodiiim sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% ethyl acetate in 
dichloromethane) and then recrystallized from 1:1 ethyl 
acetate/hexanes to provide 872 mg of the titled product 
(24%) as a white crystalline solid: 
mp 184-184. S^C; 

IR (KBr, cm-1) 3168, 2973, 1571, 1514. 1244, 1221. 1168, 
1127, 1077; 

1h NMR .(300 MHZ, DMSO-dff) 5 11.87 (s, IH) , 8.24 (s, IH) , 
7.71 (s, IH), 7.18-7.10 (m, 2H) . 6.94-6.82 (m, 2H) , 3.74 
(s. 3H). 3.68-3.61 (m, 2H) , 2.80 (t. J=7.0 Hz, 2H) ; 
MS (FD) m/e 361 (M+) ; 

UV (EtOH) 280nm (6=16781), 259nm (e=15202), 203nm (e=32863). 
Anal. Calcd for C14H14F3N3OS2 : C. 46.53; H, 3.90; N, 11.63. 
Found: C, 46.52; H, 3.94; N, 11.52. 

Examnli^ 

N-f2- (3-MethoxvnhPnvl > «:>^h^/^ ^ -w - r:?- ((a- 

trifluoromprhvl >f.h-ia^r.W1 ) ^ rhinn^oa 
A solution of 2- (3-methoxyphenyl)ethyl amine 
(1.51 g, 10 mmol, 1.45 mL) and N- (thioimidazoyl ) -2-cunino-4- 
trif luoromethylthiazole (3.0 g, 10.8 mmol) in N,N- 
dimethylformamide (20 mL) was heated to gO-lOO^C. After 2 
h, the reaction was cooled to room temperatxire and poured 
into ethyl acetate. The organic phase was washed with IN 
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hydrochloric acid {2x) , water (2x) , and brine. The organic 
layer was dried over sodiiim sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% ethyl acetate in 
5 dichlorome thane) and then recrystallized from 1:1 ethyl 

acetate/hexanes to provide 1.32 g of the titled product 
(36%) as a white solid: 
mp 139-140*C; 

IR (KBr, cm-l) 3215, 3018, 1598, 1582, 1544, 1490, 1299, 

10 1242, 1180, 1081; 

1h NMR (300 MHZ, DMSO-d^) 6 11.93 (s, IH) , 8.26 (s, IH) , 

7.71 (s, IH), 7.18 (t, J=8.0 HZ, IH) , 6.79-6.74 (m, 3H) , 
3.73-3.66 (m, 2H) . 3.69 (s, 3H) , 2.80 (t, J=7.0 Hz, 2H) ; 

MS (FD) m/e 361 (M+) ; 
15 UV (EtOH) 281nin (e=15384) , 258nm (e=14389 ) , 202nm (e=35020) . 

Anal. Calcd for C14H14F3N3OS2: C, 46.53; H, 3.90; N, 11.63. 

Foxind: C, 46.76; H, 3.91; N, 11.52. 

MiTiple 214 

20 N-r:)- (4-M <:>Minwr)b«='nv1 ) f^thvl 1 -VS- - J 7- I ( 

rT-if1uoro Tn^i->iv1 ^rhia^olvl) 1 thiourea 
A solution of 2- (4-methoxyphenyl) ethyl amine 
(1.51 g, 10 mmol, 1.46 mL) and N- (thioimidazoyl) -2-amino-4- 
trifluoromethylthiazole (3.0 g, 10.8 mmol) in N,N- 

25 dimethylformamide (20 mL) was heated to 90-100°C. After 2 

h, the reaction was cooled to room temperature and poured 
into ethyl acetate. The orgsoiic phase was washed with IN 
hydrochloric acid (2x) , water (2x) , and brine. The organic 
layer was dried over sodium sulfate, filtered and 

30 concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% ethyl acetate in 
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dichloromethane) and then recrystallized from 1:1 ethyl 
acetate/hexanes to provide 893 mg of the titled product 
(25%) as a white crystalline solid: 
mp 169-170°C; 

IR (KBr, cm-l) 3173, 3025, 1565, 1515, 1240, 1181, 1127, 
1083; 

1h NMR (300 MHZ. DMSO-d^) 5 11.90 (s. IH) , 8.26 (s, IH) , 
7.71 (s, IH), 7.12 (d, J=8.5 Hz, 2H) . 6.83 (d, J=8.5 Hz, 
2H), 3.67 (s. 3H), 3.67-3.61 (m, 2H) , 2.76 (t, J=7.1 Hz, 
2H) ; 

MS (FD) m/e 3 61 (M+) ; 

UV (EtOH) 284nin (8=15865), 258nm (e=14872 ) , 224nin (e=16821) , 
201nin (6=29323) . . - ' 

Anal. Calcd for C14H14F3N3OS2 : C, 46.53; H, 3.90; N, 11.63. 
Found: C, 46.70; H, 3.89; N, 11.50. 

N-r?-(1-Cvclohpypnvn^^h^/^^ -^J^-^?-f 
dimethvl )rh^a7■m^/^ ^ i i-vi-jp^^^f.-, 

2 -Amino-4, 5 -dimethyl thiazole hydrochloride (1.65 
g, 10 mmol) was slurried with dichloromethane and shaken 
with a mixture of sodium hydroxide/ saturated sodium 
bicarbonate solution. The organics were washed with brine, 
dried over sodium sulfate, filtered and concentrated. To 
the resulting solid was added 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10 mmol) and i^-methylpyrrolidinone 
(20 mL) . The resulting solution was heated to 105* C. 
After 20 h, the reaction was cooled to room temperature and 
poured into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid {2x) , water (2x) , and brine. The 
organic layer was dried over sodium sulfate, filtered and 
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10 



15 



concentrated. The solid obtained was purified by 
recrystallization from 2:1 ethyl acetate/hexanes to provide 
1.57 g of the titled product (53%) as a light yellow 
crystalline solid: 
mp 162-164'*C; 

IR (KBr, cm-1) 3170, 2917. 1583, 1554, 1514, 1433, 1325, 
1255, 1215; 

1h NMR (300 MHZ, DMSO-dff) 5 11.35 (s, IH) , 9.83 (br s, IH) , 
5.43 (s, IH). 3.58-3.52 (m, 2H) , 2.17-2.11 (m, 5H) , 2.07 
(s, 3H). 1.94-1.89 (m. 4H) . 1.57-1.44 (m. 4H) ; 
MS (FD) m/e 295 (M+) ; 

UV (EtOH) 297nin (e=18557) . 256nm (£^9443), 2Glnin (e=16880) . 
Anal. Calcd for C14H21N3S2: C, 56.91; H, 7.16; N, 14.22. 
Found: C, 57.10; H, 7.28; N, 14.36. 



f^yamnle 216 

M- r>!- n-ErHow-4-mP r >^nwr,hPnv1 ) Pt-hvlT -N' - ( ? "th 1 aZg l V l ) 

rhinn-rea 

A solution of 2- (3-ethoxy-4-methoxyphenyl)ethyl 
20 amine (1.00 g, 5.12 mmol) and N- (thioimidazoyl) -2- 

aminothiazole (1.08 g. 5.12 mmol) in W.W-dimethylformamide 
(20 mL) was heated to 90-lOO^C. After 16 h, the reaction 
was cooled to room temperature and poured into ethyl 
acetate. The organic phase was washed with IN hydrochloric 
25 acid (2x) . water (2x) , and brine. The organic layer was 

dried over sodium sulfate, filtered and concentrated. The 
solid obtained was purified by recrystallization from 
dichloromethane/ ethyl acetate to provide 471 mg of the 
titled product (27%) as an off-white solid: 
30 rap 150-152*C; 
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IR (KBr. cm-l) 3176, 3112, 3040, 1575, 1514. 1469. 1261, 
1235, 1140, 1042; 

1h NMR (300 MHZ, DMSO-d^) 6 11. 51 (s, IH) . 9.73 (br s, IH) , 
7.28 (d. J=3.6 H2. 1 H). 7.07 (s. IH) , 6.90-6.78 (m, 2H) , 
6.72 (d, J=8.2 Hz, IH), 4.00-3.88 (m, 2H) , 3.80-3.67 (m, 
5H), 2.76 (t, J=6.9 Hz, 2H) , 1.25 (t, J=6.9 Hz, 3H) ; 
MS (FD)' m/e 337 (M+) ; 

UV (EtOH) 287nin (e=21828) , 259nin (e=11770), 205nin (e=35881) . 
Anal. Calcd for C15H19N3O2S2 : C, 53.39; H, 5.67; N, 12.45. 
Found: C, 53.10; H, 5.64; N, 12.22. 

ExamnlP 7M 

N- r2- (l-Mflr.rinyv-4-isonronoxvnhRnvl ) prhvl 1 - W - (:^-^h^i.a:^^,^ yi > 

A solution of 2- (3-methoxy-4-isopropojQ^- 
phenyDethyl amine (1.00 g, 4.78 nmol) and N- 
(thioimida2pyl)-2-aminothiazole (1.00 g, 4.78 ininol) in N,N- 
dimethylformamide (20 mL) was heated to 90-95"c. After 24 
h, the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid (2x) . water (2x) . and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by 
recrystallization from ethyl acetate to provide 891 mg of 
the titled product (53%) as yellowish needles. A sample 
was recrystallized a second time from ethyl acetate: 
it^ 140-141*0; 

IR (KBr, cm-l) 3155, 2971, 1560, 1516, 1466, 1266, 1182, 
1144; 
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1h NMR (300 MHZ, DMSO-d^) 5 11 . 53 (s, IH) , 9.71 (br s, IH) . 

7.28 (d, J=3.6 Hz, IH), 7.06 (s, IH) , 6.84-6.81 (m, 2H) , 

6.71-6.68 (m, IH) , 4.45-4.37 (m, IH) , 3.74-3.66 (m, 5H) . 

2.77 (t, J=7.0 Hz, 2H), 1.17 (d, J=6.0 Hz, 6H) ; 
5 MS (FD) m/e 351 (M+) ; 

UV (EtOH) 286nm, 258nm, 204nm. 

Anal. Calcd for C16H21N3O2S2 : C, 54.68; H, 6.02; N, 11.96. 
Found: C, 54.79; H, 6.11; N, 12.21. 

10 FyatnnlP? 218 

M- r^ - n ■ 4-dir-hi nronhen ^^i ^ «»^>1^/^ 1 -N' - (2-thia7n1v1 ) thiourea 
2-(3,4-Dichlorophenyl)ethyl amine hydrochloride 
(1.00 g, 4.41 mmol) was slurried in dichl or ome thane and 
shaken with a slight excess of sodium hydroxide solution. 

15 The layers were separated and the organics were dried over 

sodium sulfate, filtered and concentrated. N- 
{thioimidazoyl)-2-aminothiazole (928 mg, 4.41 mmol) and 
W,W-dimethylformamide (20 mL) were added to the resulting 
oil. This solution was heated to 90-100^0. After 18 h, the 

20 reaction was cooled to room temperature and poured into 

ethyl acetate. The organic phase was washed with IN 
hydrochloric acid (2x) , water (2x) , and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 

25 chromatography on silica gel (2% ethyl 

acetate/dichloromethane) to provide 1.0 g of 3 (68%) as a 
white solid. This solid was recrystallized from ethyl 
acetate to provide 700 mg of the titled product as a white 
crystalline solid: 

30 mp 159.5-160*'C; 
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IR (KBr, cm-l) 3175, 1577, 1515, 1472, 1328, 1190, 1029; 
1h NMR (300 MHZ, DMSO-d^) 5 11 . 55 (s, IH) , 9.63 (br s, IH) , 
7.54-7.48 (m, 2H) , 7.30-7.21 (m, 2H) , 7.06 (s, IH) , 3.77- 
3.70 (m, 2H), 2.87 (t, J=6.9 Hz, 2H) ; 
MS (FD) m/e 331 (M+) ; 

UV (EtOH) 289nin (e=19623), 265nni (e=11818) . 204nm (©=36059). 
Anal. Calcd for C12H11CI2N3S2 : C, 43.38; H, 3.34;.N, 12.65. 
Found: C, 43.14; H, 3.36; N, 12.63. 

Example 21^ 

N- f 2- (2-niPf hvl-3-tri f lunrnmPthvlnhPn yl ) f>^h^/^ 1 -N' - (7- 

thiazolvl) rhimiT-fif^ 

2- (2-Methyl-3-trifluoromethylphenyl) ethyl amine 
hydrochloride (1.00 g. 4.17 mmol) was slurried in 
dichloromethane and shaken with a slight excess of sodium 
hydroxide solution. The layers were separated and the 
organics were dried over magnesium sulfate, filtered and 
concentrated. N- (thioimidazoyl) -2-aminothia2ole (877 mg, 
4.17 mmol) and J\r,/7-dimethylformamide (20 mL) were added to 
the resulting oil. This solution was heated to 90-100*»C. 
After 65 h, the reaction was cooled to room temperature and 
poured into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid (2x) , water, and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% etl^ri 

acetate/dichloromethane) and then recrystallized from ethyl 
acetate (1st crop) or 1:1 ethyl acetate/hexanes (2nd crop) 
to provide 581 mg of the titled product (40%) as a white 
solid: 
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mp 158-159**C; 

IR {KBr,cm-l) 3178, 3130, 2994, 1566, 1514, 1473, 1321, 
1161, 1120; 

1h NMR (300 MHZ, DMSO-d^) 5 11 . 60 (s, IH) , 9.76 (br s, IH) , 
5 7.52-7.47 (m, 2H) , 7.33-7.28 (m, 2H) , 7.07 (s, IH) , 3.75- 

3.68 (m.. 2H), 2.98 (t, J=7.4 Hz, 2H) , 2.40 (S, 3H) ; 
MS (FD) m/e 345 {M+) ; 

UV (EtOH) 289iiin (e=19176), 258nin (e=11507) , 203nm (e=21953). 
Anal. Calcd for C14H14F3N3S2 : C,48.68; H,4.08; N,12.16. 
10 Found: C, 48.89; H,4.06; N, 12.14. 

E-xranmle 220 

N-r2-n- n.?.^ -t-,ri f Inoro ) oronvlphenvl ) er.hv] 1 -N ' - ( 2 - 

15 2-(3-(3,3,3 -trif luoro ) propylphenyl ) ethyl amine 

tosylate (1.00 g, 2.57 nunol) was sliirried in 
dichloromethane and shaken with a slight excess of sodium 
hydroxide solution. The layers were separated and the 
aqueous was extracted with dichloromethane. The combined 

20 organics were dried over magnesium sulfate, filtered and 
concentrated. N- (thioimidazoyl) -2-aminothia2ole (540 mg, 
2.57 ramol) and W, W-dimethylf ormamide (20 mL) were added to 
the resulting oil. This solution was heated to 90-95°C. 

After 1 h, the reaction was cooled to room temperature and 
25 poured into ethyl acetate. The organic phase was washed 

with IN hydrochloric acid (2x) , water (2x) , and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by 
recrystallization from 40% ethyl acetate/hexanes to provide 
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SOS mg of the titled product (55%) as an off-white 
crystalline solid: 
mp 138-139*0; 

IR (CHCI3, cm-l) 3192, 3058, 2979, 1567, 1514, 1259, 1139; 
1h NMR (300 MHZ, DMSO-d^) 5 11 . 53 (s, IH) , 9.73 (br s, IH) 
7.29-7.06 (m, 6H) , 3.75-3.69 (m, 2H) , 2.83 (t, J=7.0 Hz, 
2H), 2.77-2.71 (m, 2H) , 2.57-2.45 (m, 2H) ; 
MS (FD) m/e 359 {M+) ; 

UV (EtOH) 288nin (£=19255), 257nin (e=11152), 203nin (e=21782). 
Anal. Calcd for C15H16F3N3S2 : C, 50.13; H, 4.49; N, 11.69. 
Found: C, 50.36; H, 4.45; N, 11.46. 

N- ( 2 - f 1 -rvrl ohexenvl ) er bvl ) -n ■ - r 9 - n vr -i rK/ii i-hioiiT-«^a 
A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-aminopyridine (941 
mg.^lO mmol) in JV-methylpyrrolidinone (20 mL) was heated to 
100*>C. After 16.5 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with water (4x) and brine. The organic 
layer was dried over sodium sulfate, filtered and 
concentrated. The solid obtained was purified by 
recrystallization from ethyl acetate to provide 1.31 g of 
the titled product (50%) as a white crystalline solid- 
mp 153-155**C; 

IR (KBr, cm-l) 3219, 2921. 1605, 1569, 1537, 1481, 1319, 
1235, 1181, 1092; 
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1h NMR (300 MHZ, DMSO-d^) 5 11 . 55 (s, IH) , 10.47 (s, IH) , 
8.09 (d', J=3.9 Hz, IH), 7.74-7.58 (m, IH) , 7.09 (d, J=8.3 
H2, IH) , 7.00-6.96 (m, IH) , 5.47 (s, IH) , 3.65-3.59 (m, 
2H), 2.19 (t, J=6.6 Hz, 2H) , 1.94-1.90 (m, 4H) , 1.55-1.43 
5 (m, 4H) ; 

MS (FD) m/e 261 (M+) ; 

UV (EtOH) 292nm (e=15926) , 265nin (e=17724), 247nin (e=15198) . 
Anal. Calcd for C14H19N3S: C, 64.33; H, 7.33; N, 16.08. 
Found: C, 64.12; H, 7.33; N, 15.89. 

10 

Fv^mnlP 222 

N- ( 2 -nhfin e r br/n -w ' - f 2 - f '.-bromo ) nvridvl 1 thiourea 

A solution of 2-phenethyl isothiocyanate (1.63 
g, 10 mmol, 1.5 mL) and 2-amino-5-bromopyridine (1.73 g, 10 

15 iranol) in W-methylpyxrolidinone (20 mL) was heated to 100**C. 

After 22 h, the reaction was cooled to room temperature and 
poured into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid (2x) , water (2x) and brine. The 
organic layer was dried over sodixim sulfate, filtered and 

20 concentrated. The solid obtained was purified by 

recrystallization from ethyl acetate/hexanes to provide 
1.20 g of the titled product (36%) as a white crystalline 
solid: 

mp 160-162°C; 

25 IR (KBr, cm-1) 3028, 1595, 1559, 1531, 1475, 1311, 1228, 

1092; 

1h NMR (300 MHZ, DMSO-dff) 5 11 . 16 (s, IH) , 10.65 (s, IH) , 
8.11 (d, J=2.1 Hz, IH) , 7.93-7.90 (m, IH) , 7.29-7.18 (m, 
5H) , 7.05 (d, J=8.8 Hz, IH) , 3.82-3.77 (m, 2H) , 2.88 (t, 
30 J=7.0 Hz, 2H) ; 
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MS (FD) m/e 335 (M+) , 337 (M+2); 

UV (EtOH) 305nin (e=14171) , 275nm (e=24881) , 201nm (e=21601). 
Anal. Calcd for Ci4Hi4BrN3S: C, 50.01; H. 4.20; N, 12.50. 
Found: C, 49.93; H, 4.19; N, 12.52. 

N-f2-f1-^v^^ohexenvl)prhvn-^T'-^ 2-fS-f-^^ann^pvT^i^^^ 

A stirred solution of 2- (l-cyclohexenyl) ethyl 
isothiocyanate {1.36 g. 8.14 mmol) and 2-amino-5- 
cyanopyridine (0.97. g. 8.14 mmol) in W-methylpyrrolidinone 
(20 mL) was heated to 100«C. After 5 days, the reaction was 
cooled to room temperature and poured into EtOAc. The 
organic phase was washed with H2O (4x) and brine. The 
organic layer was dried over Na2S04, filtered and 
concentrated. The solid obtained was purified by flash 
chromatography on silica gel (2% EtOAc/CH2Cl2 ) , followed by 
recrystallization with EtOAc/hexanes to provide 78 mg of 
the titled product (3%) as an off-white solid: 
mp 195-197°C; 

IR (KBr, cm-1) 2927, 2224, 1605, 1570, 1533, 1487, 1369, 
1228, 1165; 

1h NMR (300 MHZ. DMSO-d^) 5 11.17 (br s, IH) , 10.96 (s, 
IH), 8.57 (d. J=1.9 Hz, IH), 8.12 (dd, J=8.8, 2.1 Hz, IH) . 
7,20 (d, J=8.8 Hz, IH), 5.47 (s, IH) , 3.66-3.59 (m, 2H) , 
2.20 (t, J=6.6 Hz, 2H), 1.94-1.89 (m, 4H) , 1.54-1.43. (m, 
4H) ; 

MS (FD) m/e 286 (M+) ; 
UV (EtOH) 308nm, 202nm. 

Anal. Calcd for C15H18N4S: C, 62.91; H, 6.34; N, 19.56. 
Found: C, 62.70; H, 6.42; N, 19.42. 
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T:;yamp1P 224 

pj- f^-T.h^nPt,bYi ^-KT- -r2- (4 - M-hinhPT^vi)rhia2Qlv1 1 thiourea 
A solution of 2-phenethyl isothiocyanate (0.82 
g, 5 mmol, 0.75 mL) and 2-amino-4-(4-biphenyl)thiazGle 
5 (1.26 g, 5 inmol) in J7, W-dimethylf ormamide (12.5 mL) was 

heated to 100°C. After 19.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The 
organic solution was washed with IN hydrochloric acid. The 
mixture was filtered and the filtrate was separated and the 
10 organic phase washed with saturated sodium bicarbonate 

solution, water {4x) and brine. The organic layer was dried 
over sodium sulfate, filtered and concentrated. The 
material was purified by flash chromatography on silica gel 
(1% ethyl acetate in dichloromethane to 2% ethyl acetate in 
15 dichloromethane) to provide 372 mg of the titled product 

(18%). The yellow solid was recrystallized from ethyl 

acetate: 

mp 208.5-209*'C; 

IR (KBr, OD-l) 3437, 3172, 3029. 1570, 1553. 1511. 1211, 

20 1060, 738; 

1h NMR (300 MHZ, DMSO-d6) 5 11.72 (s, IH) , 9.54 (br s, IH) , 

7.86-7.80 (m, 2H) , 7.78-7.68 (m. 4H) , 7.58 (s, IH) , 7,52- 
7.44 (m, 2H), 7.41-7.35 (m, IH) , 7.34-7.29 (m, 4H) , 7.27- 
7.20 (m, IH), 3.92-3.84 (m, 2H) , 2.98 (t, J=3 Hz, 2H) ; 
25 MS (FD) m/e 415 (M+) ; 

UV (EtOH) 293nm, 212nm. 

Anal. Calcd for C24H21N3S2: C. 69.36; H, 5.09; N, 10.11. 
Found: . C, 69.08; H. 5.10; N, 9.99. 



30 
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N- (2-PhfinprtTVl ) -N- -2- f 4- (4-r)vridvnrhi^^nlvi i ^>.^r^.,^o^ 

2-Amino-4- (4-pyrid^l) thiazole hydrobromide was 
slurried with methylene chloride and shaken with saturated 
sodium bicarbonate solution. The layers were separated and 
the aqueous washed with methylene chloride and ethyl 
acetate. The combined organic layers were concentrated. To 
the solid (1.0 g, 5.6 mmol) was added 2-phenethyl 
isothiocyanate (0.91 g, 5.6 mmol, 0.83mL) in N,N- 
dimethylformamide (12.5 mL) . The resulting suspension was 
heated to 100°C. After 20.5 h, the reaction was cooled to 
room temperature and poured into ethyl acetate. The organic 
phase was washed with water (4x) and brine. The organic 
layer was dried over sodixim sulfate, filtered and 
concentrated. The resulting solid was recrystallized from 
ethyl acetate {3x) to provide 133 mg (7%) of the titled 
product : 
VIX£> 196. 5°C; 

IR (KBr, cm-1) 3250, 2939, 1723, 1604, 1506, 1223, 670, 
664; 

1h NMR (300 MHz, DMSO-de) 5 11.72 (s. IH) , 9.21 (br s, IH) , 
8.54 (d. J=6 Hz, 2H), 7.82 (s, IH) , 7.63 (d, J=6 Hz, 2H) , 
7.30-7.15 (m, 5H) , 3.84-3.77 (m, 2H) , 2-89 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 340 {M+) ; 

HRMS (FAB) m/e (M+) calcd 341.0895, obs 341.0909; 

UV (EtOH) 294nm (e=23935), 231nm (e=16356), 203nm (e=25793). 



-322- 



EXf^TTlPl^ 226 

M- { 2 -Phen^thvl )>N'~2-r4-(l-( 1 -ethvoxvcarbonvl ) - ( 3 - 1 - 
butioxvcarhonvlmer -hnyv) imino) nhiazolvll thiourea 
2-Amino-4- (1- (1-ethoxycarbonyl) - {3-t- 
butoxycarbonylmeth03^) imino) thiazole (2.64 g, 8 mmol) and 
2-phenethyl isothiocyanate (1.31 g, 8 mmol, 1.2 mL) in J/^JNZ- 
dimethylf ormamide (20 mL) were heated to 100**C. After 24 

h, the reaction was cooled to room temperature and poured 
into ethyl acetate. The organic phase was washed with IN 
hydrochloric acid, saturated sodium bicarbonate solution, 
water (3x) and brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated. The resulting 
solid was triturated with ethyl acetate to provide 801 mg 
(20%) of the titled product: 
mp 188 .S^C; 

IR (KBr, cm-1) 3293, 2975, 1749, 1594, 1543, 1453, 1382, 
1231, 1154, 1054, 748, 698; 

1h NMR (300 MHz, DMS0-d6) 5 11.85 (s, IH) , 8.46 (br S,1H), 
7.29-7.17 (m, 5H) , 4.59 (s, 2H) , 4.31-4.24 (q, J=7 . 1 Hz, 
2H) , 3.70-3.64 (m, 2H) , 2.82 (t, J=7.1Hz, 2H) , 1.36 (s, 
9H) , 1.23 (t, J= 7.1 Hz, 3H) ; 
MS (FD) m/e 492 (M^*-) ; 

UV (EtOH) 292nm, 257nm (£=16356) , 203nm. 

Anal. Calcd for C22H28N4O5S2 : C, 53.64; H, 5.73; N, 11.37. 
Found: ■ C, 53.67; H, 5.83; N, 11.34. 

Example 227 

(2-Phe nethvl) -N' -2- T 4- fr-butvl-S-methvlthiazolvll thiourea 
2-Amino-4-t-butyl-5-methylthiazole (1.87 g, 11 
mmol) and 2-phenethyl isothiocyanate (1.80 g, 11 mmol, 1.64 
mL) in /yr.iyj-dimethylformamide (25 mL) were heated to lOO^C. 
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After 18.5 h, the reaction was cooled to room temperatxire 
and poiired into ethyl acetate. The organic phase was washed 
with IN hydrochloric acid, saturated sodium bicarbonate 
solution, water (3x) and brine. The organic layer was 
dried over sodium sulfate, filtered and concentrated. The 
resulting solid was triturated with ether to provide 1.02 g 
(28%) of the titled product: 
mp ISS-ISS.S^C; 

IR (KBr, cm-l) 3171, 2966, 1474, 1534, 1510. 1455, 1346, 
1221, 1186, 755, 704; 

1h NMR (300 MHz, DMS0-d6) 5 11.28 (BR S, IH) , 9.90 (BR S. 
IH), 7.28-7.14 (M, 5H) , 3.78-3.34 (M, 2H) , 2.84 (T, J=7 Hz, 
2H), 2.27 (s, 3H), 1.16 (s, 9H) ; 
MS (FD) m/e 333 (M+) ; 

UV (EtOH) 297nni (e=19835) , 257nm (e=9954), 202nin (e=21059) . 
Anal, cklcd for C17H23N3S2: C, 61.22; H, 6.95; N, 12.60. 
Found: C, 61.42; H, 6.92; N, 12.55. 

N- f ^-Phfnftt . hYl ) -N- -?- r4- (4-broTn^T^>hPn^/^ ^ rhi^.^iyi ^ 

2-Amino-4- (4-brom6phenyl) -5-ethylthiazole (848 
mg, 3 mmol) and 2-phenethyl isothiocyanate (490 mg, 3 nunol, 
0.45 ruL) in JV, JV-dimethylf ormamide (7.5 inL) were heated to 
lOO^C. After 22.5 h, the reaction was cooled to room 
temperature and poured into ethyl acetate. The organic 
phase was washed with IN hydrochloric acid, saturated 
sodium bicarbonate solution, water (3x) and brine. The 
organic layer was dried over sodium sulfate, filtered and 
concentrated. The resulting solid was recrystallized from 
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ethyl acetate and toluene to provide 146 mg (11%) of the 
titled product: 
mp 169-170*0; 

IR (KBr, cm-l) 3169, 3025, 2969, 2930, 1581, 1558, 1520, 

5 1234, 1168, 1009; 

1h NMR (300 MHz, DMSO-de) 6 11.54 (s, IH) , 9.40 (br s, IH) , 

7.57 (d, J=8.3 Hz, 2H), 7.36 (d, J=8.3 Hz, 2H) , 7.21-7.14 
(m, 5H) , 3.75-3.73 (m, 2H) , 2.87-2.82 (m, 2H) , 2.80 (q," 
J=7.8 Hz, 2H) , 1.17 (t, J=7.8 Hz, 3H) ; 
10 MS (FD) m/e 445 (M+) , 447 (M+2); 

UV (EtOH) 291nm, 263nm, 237nm, 203nm. 

Anal. Calcd for C20H20BrN3S2 : C, 53.81; H, 4.52; N, 9.41; 
Found: C, 53.71; H, 4.61; N, 9.39. 

15 Examnlfi 229 

N- (2-nhen f>r.hvl WN' - f^-rrvT-idino f 2 . 3-d1 t.hiazolvl thiourea 
A solution of 2-phenethyl isothiocyanate (1.33 
g, 8.13 nmol, 1.21 mL) and 2-aminopyridion[2 , 3-d] thiazole 
(1.23 g, 8.13 mmol) in W,W-dimethylf ormamide (15 mL) was 
20 heated to lOS^C. After 46.5 h, the reaction was cooled to 

room temperature and poured into ethyl acetate. The 
organic solution was washed with water {6x) and brine. The 
organic layer was dried over sodixim sulfate, filtered and 
concentrated. The material was purified by flash 
25 chromatography on silica gel (5% ethyl acetate in 

dichlorome thane to 10% ethyl acetate in dichloromethane) to 
provide 330 mg of the titled product (13%). The white 
powder was recystallized from ethyl acetate: 
mp 202-202. 5°C; 

30 IR (KBr, cm-1) 3445, 3171, 3025, 1565, 1551, 1510, 1382, 

1201, 1150; 
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1h NMR (300 MHz, DMSO-d6) 6 11.91 (br s, IH) , 9.76 (br s, 
IH), 8.37 (m, IH) , 7.88 (m, IH) , 7.43 (dd, J= 3 and 6 Hz, 
IH) , 7.33-7.20 (m, 5H) , 3.82-3.79 (m, 2H) , 2.89 (t, J=7 Hz, 
2H) ; 

MS (FAB) m/e 315 (M+1) ; 

XJV (EtOH) 312nm (e=22468) , 211nin (e=19194) , 

Anal. Calcd for C15H14N4S2: C, 57.30; H, 4.49; N, 17.82. 

Found: C, 57.20; H, 4.49; N, 17.66. 

N- ( 2 -Phenethvl ) -N ■ - f 2 - ( 1 -ethvl ) nvT-idvl 1 th i nuir^r* 
A) 2-t-Butoxvcarbonvlamino-^-f»rh vlT3vridir>f? 
2- t-Butoxycarbonylaminopyridine (10 g, 51.5 
mmol) was dissolved in tetrahydrofuran (80 itiL) , and cooled 
to -78° C. N-butyllithium (80 mL of 1.49 M in hexanes, 
120 mmol) was added dropwise over a period of 1 h. After 
stirring for an additional 15 min at -78**C and then for 2.5 
hours at -10**C, the solution was then recooled back down to 
-78**C and iodoethane (77.2 mmol, 6.18 mL) was added 
dropwise over a period of 15 min via syringe. The solution 
was allowed to warm to room temperature. The reaction was 
quenched with 100 mL of a sat\irated ammonium chloride and 
extracted with ethyl acetate (3x) . The organic layers were 
collected, dried over magnesium sulfate, and concentrated. 
The resulting solid was purified by flash chromatography on 
silica gel (25% ethyl acetate /hexanes) to provide the 4.9 g 
(43%) of the titled product as a light brown solid: 
mp 101-102'>C; 

IR (KBr,cm-l) 3174, 2968, 1725, 1594, 1519, 1442, 1278, 
1249, 1156; 
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1h NMR '(300 MHZ, DMSO-d^) 5 8 . 98 (s, 1 H) , 8.17 (m, IH) , 
7.61 (m, IH), 7.15 (m, IH) , 2.52 (q, J=7 . 5 Hz, 2H) , 1.39 
(s, 9H) , 1.08 (t, J=7.5 Hz, 3H) ; 
MS (FD) m/e 222 {M+) ; 

UV (EtOH) 270nm (e= 4398), 223nm (e=6745). 

Anal. Calcd for C12H18N2O2: C, 64.84; H, 8.16; N, 12.60. 
Found: C, 64.91; H, 8.34; N, 12.42. 

B) Preparation of 3- Fr.hvl-2-aTni nor>vridine> 

2-t-Butoxycarbonylamino-3-ethylpyridine (4.9 g, 19.8 
mmol) was dissolved in 90 ml of 3N HCl/Acetic acid and 
stirred for two hours. The sloution was neutralized with 
2N NaOH to pH 7 and then extracted with ethyl acetate (2x 
400 ml) . The organics were dried over magnesium sulfate 
and concentrated giving 2.3 g (95%) of a yellowish 
solid. This solid was used in the next reaction without 
further purification. 

C) ( 2 -Phenor hv> 1 > ' - F 2 - ( 3 - ethvl ) nvridvl 1 thiourea 

A solution of phenethyl isothiocyanate (3.61 g, 
18.8 mmol, 3.3 mL) and 2-amino-3-ethylpyridine (2.3 g, 18.8 
mmol) in J7,N-dimethylf ormamide (20 mL) was stirred at 90- 
95*^C for 3 h. The solution was cooled to room temperature, 
poured into ethyl acetate (150 mL) , and washed with O.lN 
hydrochloric acid (2x) , water (3x) , and brine. The 
organics were dried over sodium sulfate, filtered, and 
concentrated. The resulting solid was purified by flash 
chromatography on silica gel (1.5% ethyl 

acetate/dichloromethane) and then recrystallized (30% ethyl 
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acetate/ hexanes) to give 1.1 g (21%) of the titled 
product as a white solid : 
rap SV-Se'C; 

IR (KBr, cm-1) 3433. 2932, 1561, 1516, 1452, 1433, 1328, 
1237, 760; 

1h NMR (300 MHZ, DMSO-d^) 511.58 (br s. IH) , 8.66 (s, IH) , 
7.92-7.90 (m, IH) , 7.6-7.58 (m, IH) , 7.30-7.15 (m, 5H) , 
7.02-6.98 (m, IH) . 3.83-3.77 (m. 2H) . 2.89 (t, J=6 Hz, 2H) , 
2.64 (g, J=7.5 Hz, 2H) , 1.09 (t, J=7.5 Hz, 3 H) ; 
MS (FD) m/e 285 (M+) ; 

UV (EtOH) 293nin (e= 16632), 265nin (e= 14930), 244nin (e= 
16594), 202im (£=21127) . 

Anal. Calcd for C16H19N3S: C, 67.33; H, 6.71; n, 14.72. 
Found: C, 67.17; H, 6.88; N, 14.51. 

ExamnlP 

N- (2-Phftn<>rhv1 ) -N' - (2 - n-bi-nmn^rtyr^idvl 1 rhir.^.^^^ 

A) 2 - t-Bur.oxvcarbonvlaminn- ? - bromnniv-ri H i 

2-t-Butoxycarbonylaminopyridine (10 g, 51.5 
inmol) was dissolved in tetrahydrofuran (80 inL) , and cooled 
to -78*» C . N-butyllithiuin (120 mmol, 80 mL of 1.49 M in 
hexanes) was added dropwise over a period of 1 h . After 
stirring for an additional 15 min at -78°C and then for 2.5 
h at -10®C, the solution was recooled back down to -78**C 
and 1 , 2 -dibromoethane (77.2 mmol, 6.65 mL) was added 
dropwise over a period of 15 min via syringe. The solution 
was allowed to warm to room temperature. The reaction was 
quenched with 100 mL of saturated ammonium chloride and was 
extracted with ethyl acetate (3x) . The organic layers were 
collected, dried over magnesium sulfate, filtered, and 
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concentrated. The resulting solid was purified by flash 
chromatography on silica gel (25% ethyl acetate /hexanes) 
giving 4.5 g (32%) of the titled product as a light brown 

solid: 
5 mp 120-121^C; 

IR (KBr, cm-l) 3191, 2980, 1729, 1521, 1442, 1365, 1272, 

1166, 1032; 

1h NMR (300 MHZ, DMSO-d^) S 9 . 28 (s, IH) , 8.34 (m, IH) , 8.05 
(m, IH), 7,15 (m, IH) , 1.39 (s, 9H) ; 
10 MS (FD) m/e 272 {M+) , 274 (M+2); 

UV (EtOH) 280nin (e=4047) , 230nin (e= 9067 ) , 204nin (e= 16385 ) . 

B) Pr-Qnar-ation of 3-B!rQmQ-2-aminonvridine . 

3-Bromo-2-t-butoxycarbonylaininopyridine (3.8 g, 13 . 9 
15 mmol) was dissolved up in 70 ml of 3N HCl/ Acetic acid 

and stirred for two hours. The solution was neutralized 
with 2N NaOH to pH 7 and then extracted with ethyl 
acetate (3x 300 ml) . The organics were dried over 
magnesium sulfate and concentrated giving a brown oil, 
20 This was put on vacuum overnight giving 2.4 g (100%) 

solid crystals. This was used in the next reaction 
without further purification: 
mp 57-59 -C; 

1h NMR (300 MHZ, DMSO-d^) 5 7.9 (m,lH), 7.65 (m,lH), 6.5- 
25 6.4 (m,lH), 6.2-6.1(s, 2H) . 

C) N-(2-Phenetihvl)-N'-r2-(3-brQmQ)pvridvn thiourea 

A solution of phenethyl isothiocycuiate (1.89g, 
11.6 mmol, 1.73 mL) and 2-amino-3-bromopyridine (2.0 g, 
30 11.6 mmol) in 27^ //-dimethyl formamide was stirred at 90-95°C 

for 3 h. The solution was cooled to room temperature. 
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poured into ethyl acetate (150 mL) , and washed with O.lN 
hydrochloric acid (2x) , water (3x) , and brine. The 
organics were dried over sodivun sulfate, filtered, and 
concentrated. The resulting solid was purified by flash 
chromatography on silica gel (30% ethyl acetate /hexanes) to 
yield 0.5 g (13%) of the titled product as a white solid: 
mp 95-96*0; 

IR (KBr, cm-l) 3403, 3021. 1591, 1564, 1548, 1514, 1435, 
1150, 750, 700; 

1h NMR (300 MHZ, DMSO-d^) 5 11 . 2 (s, IH) , 8.45 (s, IH) , 
8.13-8.06 (m, 2H) , 7.29-7.18 (m, 5H) . 7.04-7.0 (m, IH) , 
3.86-3.8 (m, 2H) , 2.91 (t, J=6 Hz, 2H) ; 
MS (FD) m/e 335 (M+), 337 (M+2); 

UV (EtOH) 298nin (©=13404), 272nin (e= 16029), 250nin (e= 17186), 
203nm (e= 22974) . 

Anal. Calcd for Ci4Hi4N3S2Br : C, 50.01; H, 4.20; N, 12.50. 
Found: C, 49.77; H, 4.21; N, 12.37. 

Example 232 

N- (4-BroinoDhenprhvl) -N- - f 2 - (4-Prhvi ) nhiaznivl 1 thiourpa 
4-Bromophenethylamine hydrochloride (1 g, 4.22 
mmol) was slurried with dichloromethane and water. Sodium 
hydroxide (0.17g, 4.22 mmol) dissolved in water was added 
to this mixture and stirred. The organics were separated, 
washed with brine, dried over sodiiim sulfate, filtered, and 
concentrated. The resulting solid was added to N- 
(thioimidazoyl) -2-amino-4-ethylthiazole (1.0 g, 4.22 mmol) 
in i\r,J\7-dimethyl-formamide (20 mL) and stirred for 3 h at 
90-95''C. The solution was cooled to room temperature and 

added to 150 mL of ethyl acetate, washed with O.lN 
hydrochloric acid {2x) , water (3x) , and brine. The 
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organics were dried over sodixim sulfate, filtered, and 
concentrated- The solid was recrystallized (50% ethyl 
acetate/ hexanes) providing 0.7 g (45%) of the titled 
product as a yellow solid : 
5 mp 156-157^0; 

IR (KBr, cm-1) 2963, 1560, 1527, 1259, 1212, 1011, 802, 
743; 

NMR (300 MHZ, CDCl3)5 10.94 (br s, IH) , 9.77 (br s, 
IH), 7. "41 (d, J=8.3 Hz, 2H), 7.24 (d, J=8.2 Hz, 2H) , 6.33 
10 (s, IH), 4.03-3.97 (m, 2H) , 2.97 (t, J=6.8 Hz, 2H) , 2.49 

(q, J=7.5 Hz, 2H), 1.13 (t, J=7.5 Hz, 3H) ; 
MS (FD) m/e 369 {M+) , 371 (M+2); 
UV (EtOH) 292nm (e= 10803 ) , 257nin (£= 6300 ) . 

Anal. Calcd for Ci4Hi6N3SBr: C, 45.41; H, 4.35; N, 11.35. 
15 Found: C, 45.53; H, 4.42; N, 11.49. 

E^^amplg 233 

N- (3-Phenoxvphenet:hvl ) -N' - [2 - (4-et:hvl) thiazolvll thiourea 
3 -Phenoxyphenethy lamine hydrochloride (1.0 g , 

20 4.0 mmol) was slurried with dichloromethane and water. 

Sodium hydroxide (0.16 g, 4.0 mmol) dissolved in water was 
added and stirred. The organics were separated, washed 
with brine, dried over sodium sulfate, filtered, and 
concentrated. The resulting solid was added to N- 

25 (thioimidazoyl) -2-amino-4-ethylthiazole (1.0 g, 4.22 mmol) 

in W^^W-dimethyl-formamide (20 mL) and stirred for 3 h at 
90-95®C. The solution was cooled to room ten5)eratxire, 

added to 150 mL of ethyl acetate and washed with O.lN 
hydrochloric acid (2x) , water (3x) , aind brine. The 
30 organics were dried over sodium sulfate, filtered, and 

concentrated. The oil was put on vacuum oveimight and 
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recrystallized (50% ethyl acetate / hexanes) providing 0.6 
g (42%) of the titled product as a white solid : 
nqp 124°C; 

IR (KBr, cm-1) 3177, 2966, 1563, 1534, 1509, 1491, 1446, 
1349, 1287, 1260, 1218, 1158, 773; 

1h NMR (300 MHZ, CDCl3)5l0.99 (br s, IH) , 9.87 (br s, IH) , 
7.31-7.23 (m, 3H) , 7.09-6.84 (m, 6H) , 6.32 (s, IH) , 4.03- 
3.97 (m, 2H), 2.99 (t, J=6.8 Hz, 2H) , 2.53 (q, J=7.5 Hz, 
2H), 1.14 (t, J=7.5 Hz, 3H); 
MS (FD) m/e 383 (M+) ; 

UV (EtOH) 293nin (6=19262), 258njn (e= 11356), 205nin (e= 37212). 
Anal. Calcd for C20H21N3OS2: C, 62.63; H, 5.52; N, 10.96. 
Found: C, 62.69; H, 5.61; N, 11.06. 

Examn3<> O.^A 

N-(2-Nir■ropr^enprt^v^)-N^-^2-(4-Pthv^^^hi^ ro3v^^^hi»,1,•o^ 
2-Nitrophenetlrylamine tosylate (0.97g, 3.0 nmpl) 
was slurried with dichloromethane and water. Sodium 
hydroxide (0.12 g. 3 nunol) dissolved in water was added and 
stirred. The organics were separated, washed with brine, 
dried over sodium sulfate, filtered, and concentrated. The 
resulting solid was added to N- (thioimidazoyl) -2-amino-4- 
ethylthiazole [BK8-6TT-074] (0.71 g, 3 mmol) in N,N- 
dimethylformamide (20 mL) and stirred for 3 h at 90-95**c. 
The solution was allowed to cool to room temperature and 
then was added to 150 mL of ethyl acetate and washed with 
0. IN hydrochloric acid (2x) , water (3x) , and brine. The 
organics were dried over sodium sulfate, filtered, and 
concentrated. The solid was recrystallized (50% etlyl 
acetate/ hexanes) providing 0.5g (54%) of the titled 
product as a white solid : 
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mp 132-133*C; 

IR (KBr, cm-1) 3171, 2966, 1586, 1531, 1509, 1341, 1215; 
1h NMR (300 MHZ, CDCI3) 511.06 (br s, IH) , 9.76 (br s, IH) , 
7.98 (d', J=8.1 Hz, IH) , 7.56-7.35 {m, 3H) , 6.35 (s, IH) , 
5 4.13-4.02 (m, 2H) , 3.33 (t, J=7 Hz, 2H) , 2.56 (q, J=7.4 Hz, 

2H) , 1.16 (t, J=7.4 Hz, 3H) ; 
MS (FD) m/e 336 (M+) ; 

UV (EtOH) 292nm (e= 20546) , 258nm (e= 14748) , 203nin (e= 24932 ) . 
Anal. Calcd for C14H16N4O2S2 : C, 49.98; H, 4.79; N, 16.65. 
10 Found: C, 49.95; H, 4.86; N, 16.59. 

Fiitfampls 235 

M-r6- f7,-Phf»nv1h>P^n2oya?;n1P>nt»r.hvn -N'-f2- 
prhvlthia^mvl 1 thiourea 
15 2- [ 6- (2-phenylbenzoxazole) ] ethylamine 

hydrochloride (0.88 g, 3.2 mmol) was slurried with 
dichloromethane and water. Sodium hydroxide (0.13 g, 3.2 
mmol) dissolved in water was added and stirred. The 
organics were separated, washed with brine, dried over 
20 sodi\im sulfate, filtered, and concentrated. The resulting 

solid was added to N- ( thioimidazoyl) -2-amino-4- 
ethylthiazole (0.71 g, 3 mmol) in N,W-dimethylf ormamide 
(20 mL) and stirred for 3 h at 90-95*C. The solution was 

cooled to room temperature, added to 150 mL of ethyl 
25 acetate and washed with O.IN hydrochloric acid (2x) , water 

(3x) , and brine. The organics were dried over sodiiim 
sulfate, filtered, and concentrated. The solid was 
recrystallized (50% etlyl acetate/ hexanes) providing 0.64 
g (49%) of the titled product as a white solid : 
30 mp 183**C; 
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IR (KBr, cm-i) 3178, 3035, 1578, 1533, 1506. 1253, 1214. 
701; 

1h NMR (300 MHZ, CDCI3) 510.96 (br s, IH) . 9.7 (br s. IH) , 
8.25-8.21 (m. 2H) , 7.69 (d, J=8.1 Hz, IH) , 7.53-7.48 (m, 
4H) , 7.29 (m. IH) . 6.28 (s, IH) , 4.13-4.06 (m, 2H) , 3.17 
(t, J=6.6 Hz. 2H), 2.39 (q, J=7.5 Hz, 2H) . 1.0 (t, J=7.5 
Hz. 3H); 

MS (FD) m/e 408 (M+) ; 

UV (EtOH) 294nm (e=12603) . 201nin (e= 14517 ) . 

Anal. Calcd for C21H20N4OS2: C, 61.74; H, 4.93; N, 13.71. 

Found: C. 61.99; H. 5.18; N. 13.85. 

ExamnIP 7.^f, 

N- (2-PhftnoyYr?hpnpr,hvl 1 -N' - r?- (ethvi ) rhiaznwi i n,,^-^^ 
2-Phenoxyphenethylamine hydrochloride (0.97 g. 
3.9 nmiol) was slurried with dichloromethane and water. 
Sodi\im hydroxide (0.13 g. 3.9 mmol) dissolved in water was 
added and stirred. The organics were separated, washed 
with brine, dried over sodium sulfate, filtered, and 
concentrated. The resulting solid was added to N- 
(thioimidazoyl) -2-aniino-4-ethylthiazole (0.929 g. 3.9 mmol) 
in J^.W-dimethylformamide (20 mL) and stirred for 3 h at 90- 
95''C. The solution was cooled to room temperature, added 
to 150 mL of ethyl acetate and washed with O.lN 
hydrochloric acid (2x) , water (3x) , and brine. The 
organics were dried over sodium sulfate, filtered, and 
concentrated. The resulting solid was recrystallized (50% 
ethyl acetate/ hexanes) providing 0.73 g (49%) of the 
titled product as a white solid : 
mp 168**C; 
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IR (KBr, cm-1) 3168, 3013, 1581, 1532, 1487, 1237, 1209, 
753; 

1h NMR (300 MHZ, CDCI3) 510.93 (br s, IH) , 9.67 (br s, IH) , 
7.35-7.24 (m, 3H) , 7.21-7.16 (m, IH) , 7.08-7.02 (m, 2H) , 
5 6.94-6.86 (m, 3H) , 6.31 (s, IH) . 4.05-4.0 (m, 2H) , 3.05 (t, 

J=6.9 Hz, 2H), 2.5 (q, J=7.5 Hz, 2H) , 1.12 (t, J=7 . 5 Hz, 
3H) ; 

MS (FD) m/e 383 (M+) ; 

UV (EtOH) 292nin (e= 19052) , 258nin (e= 11450 ) , 204nin (e= 38534 ) . 
10 Anal. Calcd for C20H21N3OS2: C. 62.63; H, 5.52; N, 10.96. 

Found: C, 62.91; H, 5.67; N. 11.22. 

E?tample 237 

M-r r f4-TnP>rhvl- ^-rhia2oW1 > ami nol rhi oxomef.hvn -DL- 
15 phenyl alarrinP Tnet-hvl ester 

A solution of l-[ (2-[4-methyl]thiazolyl) 
thiocarbamoy 1 3 imidazole (0.45 g, 5.0 mmol) and DL- 
phenylalanine methyl ester hydrochloride (0.43 g, 2.0 mmol) 
in J\r,W-dimethylf ormamide (50 mL) was heated at 110 *C for 12 
20 h. The reaction was cooled to room temperature, solvent 

removed \inder reduced pressure, recrystallized from ethyl 
ether-hexanes to provide 118 mg (18%) of the titled 
product : 
mp 131-132 'C; 

25 IR (KBr, cm-1) 3179. 3027, 1578. 1579. 1533.1224; 

1h NMR (300 MHz, DMSO-ds) 5 11.80 ( br s, IH) , 10.20 (br 
s. IH), 7.20-7.38 (m. 5H) . 6.63 (s, IH) , 5.10 (q. IH) , 3.63 
(s, 3H) , 3.03-3.22 (m, 2H) , 2.12 (s. 3H) ; 

MS (FD) m/e 335 (M+) ; 
30 UV (EtOH) 294nm (£5=18428) , 257nm (e=9852) , 202nm (e=21796) . 
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Anal. Calcd for C15H17N3O2S2 : C, 53.71; H, 5.11; N. 12.53. 
Found: C, 53.47; H, 5.11; N, 12.75. 

ExamnlP 

{+. ) -3- (4-niftr,hv1 -2-t:h1 azolvl ) -S- (nhf>nv1m«=.i-h Y l ) ny^-/}- 

imida2oliriinnn<=> 
A solution of N- [ [ (4-methyl-2- 
thiazolyl ) amino] thioxomethyl ] -DL-phenylalanine methyl ester 
(0.94 g, 2.80 mmol) and p-toluene sulfonic acid hydrate 
(0.20 g 1.05 mmol) in toluene (80 mL) was refluxed with a 
Dean-Stark trap for 24 h. The reaction was cooled to room 
temperature, solvent removed tinder reduced pressure, 
residue taken up in ethyl acetate, washed with saturated 
sodixim bicarbonate and satxirated sodium chloride, dried 
over magnesium sulfate, and concentrated under reduced 
pressure. The resulting product was recrystallized from 
ethyl acetate-hexanes to provide 216.1 mg (25%) of the 
titled product: 
mp 169-171*C; 

IR (KBr-, cm-1) 3153, 1776, 1539, 1280, 1195, 744, 303; 

1h NMR (300 MHz, DMSO-d6) 5 10.85 ( s, IH) , 7.40 (d, IH)'; 

7.30 (m, 3H), 7.11 (m, 2H) , 4.83 (t, IH) , 3.50 (d, 2H) , 

2.35 (s, 3H) ; 

MS (FD) m/e 303 {M+) ; 

UV(EtOH) 265nm (£=16902) , 203nm (e=17971) . 

Anal. Calcd for C14H13N3OS2 : C, 55.42; H,4.32; N,13.85. 
Found: C,55.63; H, 4.45; N, 13.91. 
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N-r (2-t,hia 7 nivi^TninoithioynTnprhvn-DL-DhenvlalaniTie methvl 

ester 

A solution of 1- I (2-thia2olyl) thiocarbamoy 1 ] 
5 imidazole (4.21 g, 20.0 iranol) and DL -phenylalanine methyl 

ester hydrochloride (4.31 g, 20.0 mmol) in N,N- 
dimethylformamide (150 mL) was heated at 90 'C for 3 h. The 
reaction was cooled to room temperature, solvent removed 
under reduced pressure, recrystalllized from ether-hexanes 
10 to provide 3.26 g (51%) of the titled product: 

IR (KBr, cm-1) 3184, 3029, 1735 1569, 1510, 1223,1189 ; 
1h NMR (300 MHz, DMS0-d6) 5 11-90 (s, IH) , 7.40 (d. IH) , 
7.20-7.38 (m, 5H) , 7.17 (d, IH) , 5.30 (q, IH) , 3.63 (s, 
3H) , 3.02-3.22 (m, 2H) ; 

15 MS (FD) m/e 321 (M+); 

UV (EtOH) 291nm (e=18235), 255 nm (6=10773), 202nm (e=20575). 

Anal. Calcd for C14H15N3O2S2 : C, 52.31; H, 4.70; N, 13.07. 

Found: C, 52.24; H, 4.61; N, 13.18. 

20 F-yamnle 240 

DT.-S- (nhPnvlm f^t.hvl ) -3- (2-t.hiazo1 vl ) -2-thioxo-4- 

r.hiazfflidinQne 
A solution of N- [ (2-thiazolylamino) thioxomethyl] - . 
DL-pherrylalanine methyl ester (0.47 g, 2.23 mmol) and p- 

25 toluene' sulfonic acid hydrate (0.20 g 1.05 mmol) in toluene 

(50 roL) was refloixed with a Dean-Stark trap for 12 h. The 
reaction was cooled to room ten^eratxire, solvent removed 
under reduced pressure, residue taken up in ethyl acetate, 
washed with saturated sodi\im bicarbonate and saturated 

30 sodium chloride, dried over magnesiiim sulfate, and 

concentrated under reduced pressure. The resulting product 
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was recrystallized from ethyl ether-hexanes to provide 
0.243g (58%) of the titled product: 
mp 164-165*C; 

IR (KBr. cm-1) 3099. 2985, 2873, 1775,1532, 1440, 1398, 
1329, 1251, 1208, 737 ; 

NMR (300 MHz, DMSO-dg) 5 10.90 ( s, IH) , 7.83 (d, IH) , 
7.80 (d, IH), 7.50 (m, 3H) , 7.20 (m, 2H) , 4.90 (t, IH) , 
3.17 (d, 2H) ; 
MS (FD) m/e 289 (M+) ; 

tJV (EtOH) 264nm (e=15108), 202nin (e=17275) . 

Anal. Calcd for C13H11N3OS2: C, 53.96; H, 3.83; N, 14.52. 

Found: C,54.22; H, 3.96; N, 14.30. 

Examplfi 241 

N- r {2-t?en2Qthiazolvlamino) thioxompr.hv] ^ -r)r-nher.viaianiTi«:> 

methvl f>g^f»T^ 

A solution of l-[ (2-benzothiazolyl) 
thiocarbamoyl] imidazole (1.30 g, 5.0 mmol) and DL- 
phenylalanine methyl ester hydrochloride (1.08 g, 5.0 mmol) 
in W,W-dimethylformaraide (50 mL) was heated at 90 *C for 3 
h. The reaction was cooled to room temperature, solvent 
removed under reduced pressure, recrystalllized from ethyl 
ether-hexanes to provide 1.31 g (70%) of the titled 
product : 

mp 168-169-C; IR (KBr, cm"!) 3168, 3030. 1732, 1548, 1525, 
1206,1193; 

1h NMR (300 MHZ, DMS0-d6) 5 10.30 (br s, IH) , 7.88 (d, IH) , 
7.62 (d, IH), 7.32 (t, IH) , 7.20-7.29 (m, 6H) , 5.18 (q, 
IH), 3.70 (s, 3H) , 3.22 (m, 2H) ; 
MS (FD) - m/e 371 {M+) ; 

UV (EtOH) 303nm (e=25329), 247 nm (e=12095) , 203nm (e=28990) . 
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Anal. Calcd for C18H17N3O2S2 : C, 58.20; H, 4.61; N, 11.31. 
Found: C, 58.19; H, 4.70; N, 11.30. 

Example 242 

5 nr.-l- (2-l->pn^nt:hi a?:r>1vl ) (phenvlmethvl) -2-thioxo-4- 

^h^a^gn^idinoTle 

A solution of N-[{2- 
benzothiazolylamino) thioxomethyl] -DL-phenylalanine methyl 
ester (1.0 g, 2.69 mmol) and p- toluene sulfonic acid 

10 hydrate (0.20 g 1.05 romol) in toluene (80 mL) was reflxixed 

with a Dean-Stark trap for 36 h. The reaction was cooled to 
room temperature, solvent removed under reduced pressure, 
residue taken up in ethyl acetate, washed with saturated 
sodium bicarbonate and saturated sodium chloride, dried 

15 over magnesium sulfate, and concentrated under reduced 

pressure. The resulting product was recrystallized from 
ethyl acetate-hexanes to provide 74.9 mg (8%) of the titled 
product : 
mp 187-189 'C; 

20 IR (KBr, cm-1) 3250, 1766, 1522, 1489; 

1h NMR (300 MHz, DMS0-d6) S 11.00 (s, IH) , 8.18 (d, IH) , 

8.02 (d, IH) , 7.08-8.00 (m, 2H) , 7.37 (m. 3H) , 7.23 (d, 
2H) , 4.97 (t, IH). 3.18 (d, 2H) ; 
MS (FD) m/e 339(M+); 
25 UV (EtOH) 300nm (£=7355) , 265nm (6=19454 ) , 217nm (£=26558 ) , 

203nm (6=31150) . 

Anal. Calcd for C17H13N3OS2: C, 60.16; H,3.86; N,12.38. 
Found: C, 60.33; H, 4.14; N, 12.25. 

30 
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Example 243 

N- f r (6-f luQro-2-bQn20t:hiazQlvl)amin o1t:hioxomet:hvl 1 ^ni.- 
Phenylalanine methvl f><ii'^r 

A solution of 1- [ (2- [6-f luoro]ben20thiazolyl) 
thiocarbamoyl] imidazole (1.40 g, 5.0 mmol) and DL- 
phenylalanine methyl ester hydrochloride (1.08 g, 5.0 mmol) 
in N^2/-dimethylf ormamide (17 5 mL) was heated at 90 for 3 
h. The reaction was cooled to room temperature, solvent 
removed under reduced pressure, recrystalllized from ethyl 
ether-hexanes to provide 900 mg (46%) of the titled 
product : 

1h NMR (300 MHz, DMSO-ds) 5 10.03 (br s, IH) , 7.82 (q, IH) , 
7,60 (m, IH), 7.20-7.32 (m, 6H) , 5.10 (q, IH) , 3.63 (s, 
3H) , 3.20 (t, 2H) ; MS (FD) m/e 389 (M+) . 

Example 244 

DL-3' (6-f lUQrQ-2-ben20thiazQlvl) -5- (nhenvlm^rhvl) -2-thi nvn^ 

4-imida^nlidinQne 
A solution of N- [ [ {6-f luoro-2- 
benzothiazolyl ) amino] thioxomethyl] -DL-phenylalanine methyl 
ester (0.90 g, 2.31 mmol) and p- toluene sulfonic acid 
hydrate (0.20 g 1.05 mmol) in toluene (80 mL) was refluxed 
with a Dean-Stark trap for 48 h. The reaction was cooled 
to room temperature, solvent removed under reduced 
pressure, residue taken up in ethyl acetate, washed with 
saturated sodium bicarbonate and saturated sodium chloride, 
dried over magnesium sulfate, and concentrated under 
reduced pressure. The resulting product was recrystallized 
from ethyl ether-hexanes to provide 251mg (31%) of the 
titled product: 
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mp 223-224 -C; 

IR (KBr, cm-1) 3173, 1767. 1538, 1453, 1388, 1267; 
1h NMR (300 MHz, DMSO-d6) 8 11.02 (S, IH) , 8.00-8.12 (m, 
2H), 7.40-7.50 (m, IH) , 7.20-7.39 (m, 5H) , 4.97 (t, IH) , 
5 3.20 (d, 2H); 

MS (FD) m/e 357 (M+) ; 

UV (EtOH) 265nin (£=15680) , 223nm (©=19505) . 201nm (e=23665 ) . 
Anal. Calcd for C17H12FN3OS2 : C, 57.13; H.3.38; N, 11.76. 
Found: C,56.89; H, 3.43; N, 11.60. 

10 

F-x-amnle 245 

W-r f (4. 5 -rlimprhvl-:>-t-.hiazo1v1)amino1rhioxomethvn -DL- 
r^hPrivl alanine methvl ester 
A solution of l-[ (2-[4.5-dimethyl]thia2olyl) 
15 thiocarbamoyl] imidazole (1.80 g, 7.5 mmol) and DL- 

phenylalanine methyl ester hydrochloride (1.60 g, 7.5 mmol) 
in w-dimethylf ormamide (50 mL) was heated at 90 *C for 4 
h. The reaction was cooled to room temperature, solvent 
removed under reduced pressure, recrystalllized from ether- 
20 hexanes to provide 1.91 g (72%) of the titled product: 

IR (KBr, cm-1) 3178, 3029, 1756, 1552, 1505, 1219 ; 
1h NMR (300 MHz. rMSO-dg) 5 11.65 (br s, IH) , 7.20-7.38 (m, 

5H), 5.10 (q, IH), 3.65 (s, 3H) , 3.05-3.21 (m, 2H) , 2.20 

(s, 3H), 2.08 (s. 3H) ; 

25 MS (FD) m/e 349 (M*) ; 

UV (EtOH) 300nm (£=17248). 257 nm (£=9202), 203nm (£=22444). 

Anal. Calcd for C16H19N3O2S2 : C 54.99; H, 5.48; N, 12.02. 

Found: C, 55.16; H, 5.57; N. 12.01. 

30 
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ExaTnr>1«:> 

gL-3- f 4 , '^-dimftrhvl -?-thi a70l Vl ) -S- (r,h^nx.1n.o^ ^ vi ^ 

4-iniida7:oli(^innnA 
A solution of N- (4, 5 -dimethyl -2 - 
thiazolyl) amino] thioxomethyl]-DL-phenylalanine (1.00 g, 
2.86 mmol) and p-toluene sulfonic acid hydrate (0.20 g, 
1.05 mmol) in toluene (50 mL) was refluxed with a Dean- 
Stark trap for 48 h. The reaction was cooled to room 
temperature, solvent removed under reduced pressure, 
residue taken up in ethyl acetate, washed with saturated 
sodium bicarbonate and saturated sodium chloride, dried 
over magnesium sulfate, and concentrated under reduced 

pressure. The resulting product was recrystallized from 

ethyl ether-hexanes to provide 0.545 g (60%) of the titled 

product : 

mp 205-207 -C; 

IR (KBr, cm-1) 3161. 1783, 1527, 1287, 1164; 

1h NMR (300 MHZ, DMS0-d6) 5 10.80 (s. IH) , 7.30 (m, 3H) , 

7.20 (m, 2H), 4.83 (t. IH) . 3.10 (d, 2H) . 2.32 (s, 3H) 

2.21 (s, 3H)); 

MS (FD) m/e 317 (M+) ; 

UV (EtOH) 266nm (e=16921) , 201 nm (e=17995) . 

Anal. Calcd for C15H15N3OS2: C, 56.76; H, 4.76; N. 13.24. 

Found: C, 56.53; H, 4.94; N, 13.49. 

N- r f (4-rvanQ-2-rhiaTnWi ^am^r^oirhinvonio r hvi i -m- 
Phenv1alamn«> m orbvl oct-o^ 

A solution of 1-t (2- [4-cyano] thiazolyl) 
thiocarbamoyl] imidazole (1.76 g, 7.5 mmol) and DL- 
phenylalanine methyl ester hydrochloride (1.62 g, 7.5 mmol) 
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in W,W-dimethylfonnamide (50 mL) was heated at 90OC for 5 
h. The reaction was cooled to room temperature, solvent 
removed under reduced pressure, recrystallized from ethyl 
ether-hexanes to provide 1.42 g (55%) of the titled 

5 product : 

IR (KBr, cm-1) 3011, 2220. 1742, 1672, 1586,1455, 1372; 
1h NMR (300 MHZ, DMSO-d6) 6 7.12-7.38 (m, 5H) . 7.40 (s, IH) , 
5.05 (q. IH), 3.63 (s, 3H) . 3.03-3.22 (m, 2H) ; MS (FD) 
m/e 346 (M+); 

10 UV (EtOH)287nm (e=7404) , 257nm (e=12260) , 206nm (e=30014 ) . 

FvamnlP 248 

nT-7-•M-rvan o -?-^hn^^n]v1)-S-(phftnv]TnPrt^Y1)-2-rhi^Xg-4- 

■jmi dazo] i dinone 

15 A solution of N- [ [ (4-cyano-2- 

thiazolyl) amino] thioxomethyl]-DL-phenylalanine methyl ester 
(1.42 g, 4.10 mmol) and p- toluene sulfonic acid hydrate 
(0.20 g 1.05 mmol) in toluene (80 mL) was refluxed with a 
Dean-Stark trap for 24 h. The reaction was cooled to room 

20 temperature, solvent removed under reduced pressure, 

residue taken up in ethyl acetate, washed with saturated 
sodixam bicarbonate and saturated sodium chloride, dried 
over magnesium sulfate, and concentrated \inder reduced 
pressure. The resulting product was recrystallized from 

25 ethyl ether-hexanes to provide 170.1 mg (10%) of the titled 
product : 

mp 214-216-C; IR (KBr, cm"!) 3294, 3092, 2246, 1781, 1505, 
1381. 1325, 1244; 

1h NMR (300 MHz, DMSO-d6) 6 11.08 (s, IH) , 8.90 (s, IH) , 
30 7.22-7.80 (m, 3H) , 7.20-7.22 (m, 2H) , 4.83 (t. IH) , 3.17 

(d, 2H) ; 
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MS (FD) m/e 314 (M+) ; 

UV (EtOH) 259nin (6=15097) , 205nin (e=26419 ) . 

Anal. Calcd for C14H10N4OS2 : C, 53.49; H. 3.21; N, 17.82. 
Found: C, 53.75; H. 3.43; N. 17.62. 

Example 249 

N- r f (4-r.rif 3uoromethvl-2-thiazolvl)atn^nn^^hinxoIn^^ h vll-nT.- 
Dhe^vlalanine mpthvl Pgi-PT 

A solution of 1- [ (2- [4-trifluoromethyl] thiazolyl) 
thiocarbamoyl ] imidazole (1.60 g, 5.8 mmol) and DL- 
phenylalanine methyl ester hydrochloride (1.24 g, 5.8 mmol) 
in jy^,Jyr-dimethylformamide (50 mL) was heated at 90 'C for 5h. 
The reaction was cooled to room temperature, solvent 
removed under reduced, recrystallized ethyl ether-hexanes 
to provide 2.22 g (99%) of the titled product: 
IR (CHCI3. cm-1) 3000, 1744, 1672,1554, 1523, 1226; 
1h NMR (300 MHz, msSO-de) 5 8.64 (d, IH), 7.82 (s, IH) , 
7.21-7.38 (m, 3H) , 7.19-7.21 (d, 2H) , 5.05 (q, IH) , 3.63 
(s, 3H) , 3.02-3.22 (m. 2H) ; 
MS (FD) m/e 389 (M+) ; 

UV (EtOH) 287nm (6=11327) , 2 56nm (6=11674 ) , 203nm (e=24532 ) . 
Anal. Calcd for C15H14F3N3O2S2: C, 46.27; H, 3.62; N, 
10.79. Foxand: C, 46.55; H, 3.57; N, 11.06. 



ExamnlP :?Sn 

DL-3- (4-r.rif luoromethvl-2-r.hia2olv] ) -5- (phpnv imet-hvi ) -7 

thioxo-4-imidagolidinonP 



wo 93/03022 



PCr/SE92/00533 



"344- 



A solution of [ [ {4-trif luoromethyl-2- 
thiazolyl ) amino] thioxomethyl ] -DL-phenylalanine methyl 
ester (2. 09 g, 5.38 mmol) and p- toluene sulfonic acid 
hydrate (0,20 g 1.05 mmol) in toluene (80 mL) was refluxed 
5 with a Dean-Stark trap for 48 h. The reaction was cooled 
to room temperature, solvent removed under reduced 
pressure, residue taken up in ethyl acetate, washed with 
saturated sodixjm bicarbonate and saturated sodium chloride, 
dried over magnesium sulfate, and concentrated under 
10 reduced pressure. The resulting product was recrystallized 

from ethyl ether -hexanes to provide 1.01 g (53%) of the 
titled product: 
mp 187-189'C; 

IR (CHCI3, cm~l) 3431, 3008, 1782, 1495, 1369, 1328, 1242, 

15 1178, 1149, 1085; 

1h NMR (300 MHz, DMS0-d6) 5 11.02 (s, IH) , 8.59 (s, IH) , 

7.22-7.80 (m, 3H) , 7.20-7.22 (m, 2H) , 4.83 (t, IH) , 3.17 
(d, 2H); 

MS (FD) m/e 357 {M"*") ; 
20 uv (EtOH) 263nro (e^l3898) , 202nm (e^l9355) . 

Anal. Calcd for C14H10F3N3OS2 : C, 47.05; H,2.82; N,11.76. 

Found: C, 47.33; H, 2.86; N, 11.67. 

Example 251 

25 ( 2 - r 1 -gvclohexenvl 1 ethvl ) ' - T 2 ^ f g -bromo ) pvi-id invl 1 

thiourea 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-6- 
bromopyridine (1.73 g, 10 mmol) in i^^N-dimethylf ormamide 
30 (100 mL) was heated at 100 *C for 96 h. The reaction was 

cooled to room temperature, solvents removed under reduced 



wo 93/03022 



PCr/SE92/00533 



-345- 



pressure, taken up in ethyl acetate washed with IN HCl. 
The organic layer was concentrated and the residue purified 
by HPLC (elution with hexanes-EtOAc) to afford 70.1 mg 
(2.1%) of the titled product: 
mp 174-175*C; 

IR (CHCI3, cm-l) 2936, 1592, 1512, 1448, 1203 ; 
1h NMR (300 MHz, DMS0-d6) 6 10.79 (s,lH), 10.65 (m, IH) , 
7.70 (t, IH), 7.28 (d, IH) , 7.19 (d, IH) , 5.60 (s, IH) , 
3.70 (q, 2H), 2.23 (t, 2H) , 1.95 (s, 4H) , 1.62-1.42 (m, 4H) 

MS (FD) m/e 341 (M+) ; 
W (EtOH) 303nni (e=19786), 269nin (e=18279), 252nm (e=18006), 
201nin (e=17992) . 

Anal. Calcd for Ci4Hi8BrN3S: C, 49.42 H, 5.33; N, 12.35. 
Found: C, 49.69; H, 5.36; N, 12.09. 

ExamnlP y.^"?. 

N-(2-^l-cvclohexeT^v^^P^hvl)-N'- ^ M-isonronvl ) r»vri ri-i nvIT 

thiourea 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (0.36 g, 2.2 mmol) and 2 -amino- 4 - 
isopropylpyridine (0.36 g, 2.2 mmol) in N,N- 
dimethylformamide (20 mL) was heated at 100 'C for 96 h. 
The reaction was cooled to room temperature, solvents 
removed under reduced pressure, taken up in ethyl acetate, 
washed with IN aqueous HCl. The organic layer was 
concentrated and the residue purified by HPLC (elution with 
hexanes-EtOAc) to afford 169 mg (5.6%) of the titled 
product : 
mp 105-106'C; 

IR (KBr, cm-1) 3215, 2931, 1614 1556, 1534. 1487, 1199; 
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1h NMR (300 MHz, DMS0-d6) 8 11.65 (t, IH) , 10.40 (s, IH) , 
8.30 (d, IH), 7.20 (s, IH), 6.93 (d, IH) , 5.52 (s, IH) , 
3.63 (q, 2H) , 2.80 (m, IH) . 2.22 (t, 2H) , 1.95 (m, 4H) , , 
1.62-1.42 (m, 4H), 1.18 (d, 6H) ; 
5 MS (FD) m/e 303 {M+); 

UV (EtOH) 290nin (e=17565) , 266nin (£=18863), 247nm (e=15125), 

203nni(e=23091) . 

Anal. Calcd for C17H25N3S: C, 67.28;H, 8.30; N, 13.85. 
Found: C, 67.55; H, 8.48; N, 13.94. 

10 

F-yamnle 253 
M- f 7. - ri-gvc1 nhexenvl 1 Pf.hvl )-'il--{2-\6- 
TnPt.hvlthi n1 hPnzorh-i a7.olvl 1 thiourea 
A solution of 2- (1-cyclohexenyl) ethyl 
15 isothiocyanate (1.67g, 10 mmol) and 2-aitiino-6- 

methylthiobenzothiazole (1,96 g, 10 mmol) in N,N- 
dimethylformamide (20 niL) was heated at 100 'C for 96 h. 
The reaction was cooled to room temperature, a precipitate 
formed, ■ collected, washed with ethyl acetate to provide 
20 1.22 g (54%) of the titled product: 

mp 186-187 -C; 

IR (KBr, cm-1) 3171, 3036, 2918, 1548, 1522, 1251. 1214; 
1h NMR (300 MHz, r»lSO-d6) S 11.82 (br s, IH) , 10.20 (br s, 

IH) , 7.88 (s, IH), 7.6-7.5 (m, IH) , 7.4-7.3 (q, IH) , 5.55 
25 (s, IH) , 3.67 (q, 2H) , 2.4 (s, 3H) , 2.25 (t, 2H) , 1.95 (s, 

4H) , 1.62-1.42 (m, 4H) ; 
MS (FD) m/e 363 {M+) ; 

UV (EtOH) 318nm (e=14538), 256 nm (6=6742), 224nm (e=13749), 
201 nm (e=11940) . 
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Anal. Calcd for C17H21N3S3: C, 56.16; H, 5.82; N. 11.56. 
Found: C, 56.40; H, 5.94; N, 11.76- 

Examole 2S4 

N- (2- n -rvrl nhexenvnp r.hvl) -W - f2- (4 - f 4- 
bromolnhenvT )l-hia:TnivT i ,-hinnT-P>a 

A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino- [4- (4- 
bromophenyl) ] thiazole (2.55 g, 10 mmol) in N,N- 
dimetl^lformamide (20 roL) was heated at 100 *C for 72 h. 
The reaction was cooled to room temperature, solvent 
removed imder reduced, recrystallized from ethyl acetate- 
hexanes to provide 455 mg (11%) of the titled product: 
mp 219-220*C; 

IR (KBr, cm-1) 3171, 2927, 1566, 1516, 1301, 1211, 1071. 

1110; 

1h NMR (300 MHz, DMS0-d6) 5 11.70 (s, IH) , 9.30 (br s, IH) , 
7.80 (d, 2H) . 7.60 (m, 3H) , 5.43 (s, IH) , 3.67 (g, 2H) , 
2.25 (t. 2H), 1.95 (s, 4H) , 1.62-1.42 (m, 4H) ; 
MS (FD) m/e 421 (M+) ; 

UV (EtOH) 285nm (e=27781) , 245 nm (e=17426), 202nm (e=31192). 
Anal. Calcd for Ci8H20BrN3S2 : C, 51.18; H, 4.77; N, 9.95. 
Found: C, 51.08; H, 4.47; N, 9.91. 
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Examnle 7^^^ 
N-(2-ri-cvclohftyPTivngrhv1 ^-W^-f2-M-^:^- 
(hexadecvloxv>nhf»nvl T ) t.hi ay.nlvl 1 ^hinm-<>a 
A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (840 mg, 5 iranol) and 2-amino-4- (2- 
[hexadecyloxy] phenyl ) thiazole (2.10 g, 5 iranol) in N,N- 
dimethylformamide (20 mL) was heated at 100 °C for 72 h. 
The reaction was cooled to room temperature, solvent 
removed xmder reduced, recrystallized from ethyl acetate- 
hexanes to provide 900 mg (31%) of the titled product: 
mp 98-99'C; 

IR (KBr, cm-1) 2919, 1567, 1473, 1222,1062, 681; 

1h NMR (300 MHz, DMSO-d6) 6 11.62 (s, IH) , 9.62 (br s, IH) , 

7.95 (d-, IH) , 7.56 (s, IH) , 7.30 (t, IH) , 7.12 (d, IH) , 
7.0 (t, IH), 5.43 (s, IH) , 4.10 (t, 2H) , 3.65 (q, 2H) , 2.25 
(t, 2H), 1.95 (br s, 2H) . 1.83 (t, 3H) , 1.94-1.73 (m, 4H) , 
1.40-1.38 (m, 2H), 1.23 (s, 28H) ; 
MS (FD) m/e 583 (M+) ; 

UV (EtOH) 299nm (c=21244) , 263 nm (e=21549) . 202nm (e=30773) . 
Anal. Calcd for C34H53N3OS2: C, 69.93; H. 9.15; N. 7.19. 
Fovind; C, 69.70; H, 8.99; N, 7.28. 

Exatnr>1f> 7^f> 

N- f (2-r.hiazQlvl) amino! thioxomethvl-DL-2-fliinTophPnvlaiaTiin«> 

met^hvl P»s^f.-r 

A solution of 1- [ (2-thiazolyl) thiocarbamoyl ] 
imidazole (3.15 g, 15 nanol) and DL-2-f luorophenylalanine 
methyl ester hydrochloride (3.51 g, 15 mmol) in N,N- 
dimethyiformamide (100 mL) was heated at 80 'C for 8 h. The 
reaction was cooled to room tempera txire, the solvent 
removed under reduced pressure, and the residue 
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recrystallized from ethyl ether-hexanes to provide 1.89 g 
(37%) of the titled product: 

IR (KBr, cm-1) 3187, 3122, 3090. 3037, 2950, 1739, 1566, 
1495, 1209, 1182; 

1h NMR (300 MHz, DMS0-d6) 5 11.81 (br s, IH) , 7.39 (d, IH) , 
7.26 (m, 2H), 7.18 (m, 3H) , 5.16 (q, IH) , 3.64 (s, 3H) , 
3.28 (m, 2H); 
MS (FD) m/e 339 (M+) ; 

UV (EtOH) 290nm (e=18548) , 256 nm (e=10899), 203nin (e=19927). 
Anal. Calcd for C14H14FN3O2S2 : C, 49.67; H, 3.87; N, 
12.42. Found: C, 49.45; H. 4.07; N, 12.40. 

I >L-3-f?-r,h i a7;0lv1 f2-f^l10r^^nh^n^.^n.o^>, v ^^-:)■^>,,•^^^.^. 

imidarni -iH-iT^^T^^ 

A solution of N-[ (2-thia2olyl) amino Jthioxomethyl- 
DL-2-fluorophenylalanine methyl ester (1.0 g, 2.95 mmol) 
and p-toluenesulfonic acid hydrate (0.20 g 1.05 mmol) in 
toluene (100 mL) was refluxed with a Dean-Stark trap for 48 
h. The reaction was cooled to room temperature, solvent 
removed under reduced pressure, residue taken up in ethyl 
acetate, washed with saturated sodixm bicarbonate and 
saturated sodium chloride, dried over magnesium sulfate, 
and concentrated under reduced pressure. The resulting 
product was recrystallized from ethyl acetate-hexanes to 
provide 305 mg (23%) of the titled product: 
IR (KBr, cm-1) 3104, 2870. 1781. 1531, 1438, 1330, 1255, 
1204; 

1h NMR (300 MHz, DMSO-de) 5 10.95 (br s, IH) , 7.85 (d. IH) , 
7.78 (d, IH), 7.30 (m. 2H) . 7.18 (m, 2H) . 4.83 (t, IH) , 
3.18 (d, 2H); 



MS (FD) m/e 307 (M+) ; 

UV (EtOH)397 (e=586), 263nm (6=16615), 201nm (e=15980) 
Anal. Calcd for C13H10N2 FOS2: C, 50.80; H,3.28; N,13.67. 
Foxind: C, 50.84; H, 3.33; N, 13.38. 

Fvamnle 258 
TJ-r (2-tb iaTr»1v1 ^aminolf-hinxomethvl-DL-S.S- 
Vti g ( f Tif lii r>-rninf»thv1 ) nh«»nv1 al anine mfft.hvl ester 
A solution of 1- [ {2-thiazolyl) thiocarbamoyl] 
imidazole (0.46 g, 2.19 mmol) and DL-3,5- 
ditrifluoromethylphenylalanine methyl ester hydrochloride 
(0.77 g, 2.19 mmol) in W,N-dimethylformamide (75 mL) was 
heated at 80 *C for 7 h. The reaction was cooled to room 
temperature, the solvent removed vmder reduced pressure, 
and the residue recrystallized from ethyl ether -hexanes to 
provide 203 mg (20%) of the titled product: 
IR (KBr, cm-1) 3179, 3022, 1745, 1568, 1379, 1291, 1212; 
1h NMR (300 MHz, DMSO-d6) S 11.82 (br s, IH) , 7.98 (s, 3H) , 

7.10 (m, IH) . 5.12 (m, IH) , 3.31 (s, 3H) , 3.08 (m, 2H) ; 
MS (FD) m/e 457 (M+) ; 

UV (EtOH) 291 (e«18895), 255nm (&sl0490), 202nm (e=19571) 
Anal. Calcd for C16H13F6N3O2S2: C, 42.01; H, 2.86; N, 
9.19. Found: C, 41.90; H, 2.74; N, 9.36. 

Examnle 259 
r,T-^- f 2-i-,hi a^oivi > r n ■ 5- 

Hi fifi-ri finoT-omPthvi 1 ^nhenvimetihyn -2-thiQxo-4- 
iTni{1aznlidinone 
A solution of N- [ (2-thiazolyl) amino] thioxometlyl- 
DL-3 , 5-bistrif luoromethylphei^^lalanine methyl ester (0.15 
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g, 0.32 mmol) and p-toluene sulfonic acid hydrate (0.10 g 
0.53 mmol) in toluene (65 mL) was refluxed with a Dean- 
Stark trap for 48 h. The reaction was cooled to room 
temperature, the solvent removed under reduced pressure, 
and the residue taken up in etl^l acetate, washed with 
saturated sodium bicarbonate and saturated sodium chloride, 
dried over magnesium sulfate, concentrated xmder reduced 
pressure to provide 39 mg (29%) of the titled product. 
IR (KBr, cm-1) 3105, 1771, 1535, 1500, 1444, 1380, 1278, 
1217; 

1h NMR (300 MHz, DMSO-d6) 6 10.93 (br s, IH) , 8.03 (S, IH) , 
7.96 (s, 2H) , 7.89 (d, IH) . 7.80 (d, IH) , 5.01 (t, IH) , 
3.37 (d, 2H); 
MS (FD) m/e 425 (M+) ; 

UV (EtOH) 440nm (e=1169), 264nm (e=14109 ) . 

Anal. Calcd for C15H9F6N3OS2 : C, 42.35; H,2.13; N, 9.88. 
Found: C, 42.60; H, 2.33; N, 9.63. 

Example 2$0 

N- f (2-thiazolvl) amino) thioxomethvT-DT.-2-chlorophenvlalanine 

methvl ester 
A solution of 1- [ (2-thia2olyl) thiocarbamoyl] 
imidazole (1.5 g, 7.1 mmol) and DL-2-chlorophenylalanine 
methyl ester hydrochloride (1.78 g, 7.1 mmol) in N,N- 
dimethylf ormamide (65 mL) was heated at 80°C for 7 h. The 
reaction was cooled to room temperature, the solvent 
removed vmder reduced pressure, and the residue 
recrystallized from ethyl ether-hexanes to provide 280 mg 

(12%) of the titled product: 

1h NMR (300 MHZ, DMSO-d6) 6 7.38 (m, 3H) , 7.23 (m, 2H) , 7.08 
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(br s, IH) , 5,17 (q, IH) , 3.62 (s, 3H) , 3.21 (m, 2H) ; 
MS (FD) m/e 355 (M+) . 

Example 261 

5 N- r (7.-^-h^a?;n^v^ ) ami nol f hi oxomet:hvl-DL-4-chloroohenvlalanine 

methYl ester 

A solution of 1- [ (2-thiazolyl) thiocarbamoyl] 
imidazole (1.5 g, 7.1 nrniol) and DL-4-chlorophenylalanine 
methyl ester hydrochloride (1.78 g, 7,1 mmol) in N,N- 

10 dimethylformamide (65 mL) was heated at 80 'C for 6 h. The 

reaction was cooled to room temperature, the solvent 
removed under reduced pressure, and the residue 
recrystallized from ethyl ether-hexanes to provide 840 mg 
(20%) of the titled product: 

15 IR (KBr, cm-1 ) 3176, 3025, 1735, 1562, 1510, 1493, 1467, 

1452, 1387, 1353, 1306, 1202, 1191; 

1h NMR (300 MHz, DMSO-d6) 5 11.81 (br s, IH) , 7.39 (m, 3H) , 
7.26 (d, 2H) , 7.18 (br s, IH) , 5.09 (q, IH)., 3.64 (s, 3H) , 
3.18 (m, 2H) ; 
20 MS (FD) m/e 355 (M+) ; 

UV (EtOH) 291nm (e=18545) , 255 nm (e=11222) , 220nm (e=16171) , 

201 (8=18545) . 

Anal. Calcd for C12H14CIN3O2S2 : C, 47.25; H, 3.96; N, 
11.81. Fovmd: C, 47.28; H, 3.94; N, 11.88. 

25 

Examnle 262 

DL-1- f2-fhiazolvl^ -5-r (4-chloro)phf»TivlTnf>rhvn -2-thiQxo-4- 

imidazolidinone 
A solution of N- t (2-thiazolyl) amino] thioxomethyl- 
30 DL-4-chlorophenylalanine methyl ester (0.84 g, 2.36 mmol) 

and p-toluene sulfonic acid hydrate (0.20 g, 1.05 mmol) in 
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toluene (100 mL) was refluxed with a Dean-Stark trap for 
48h. The reaction was cooled to room temperature, the 
solvent removed under reduced pressure, residue taken up in 
ethyl acetate, washed with saturated sodium bicarbonate and 
saturated sodium chloride, dried over magnesixim sulfate, 
and concentrated xmder reduced pressure. The resulting 
product was recrystallized from ethyl acetate-hexanes to 
provide 176 mg (23%) of the titled product: 

1h NMR (300 MHZ, DMS0-d6) 6 7.83 (d, IH) , 7.78 (d, IH) , 7.38 
(d. 2H), 7.22 (d. 2H), 4.85 (t, IH) , 3.11 (d, 2H) ; 
MS (FD) m/e 323 (M+) . 

N- f {2-thia2olvl ) aminoT (•hioxnmi:>t->vi/1 -m.-A- 
trifluoromethvlDhenvlalaninP mprh vl ^g^^^r 
A solution of 1- [ (2-thia2olyl) thiocarbamoyl] 
imidazole (1.03 g, 4.1 mmol) and DL-4- 

trif luoromethylphenylalanine methyl ester hydrochloride 
(1.15 g, 4.1 mmol) in J»/-dimethylf ormamide (75 mL) was 
heated at 80 'C for 6 h. The reaction was cooled to room 
temperature, the solvent removed under reduced pressure, 
and the residue recrystallized from ethyl ether-hexanes to 
provide 389 mg (24%) of the titled product: 
IR (KBr, cm-1 ) 3178, 3020, 1747, 1577, 1509, 1325, 1278, 
1185; 

1h NMR (300 MHz, DMS0-d6) 5 11.82 (br s, IH) , 9.82 (br s, 
IH), 7.63 (d, 2H). 7.39 (d, 2H^, 7.35 (d, IH) , 7.13 (s, 
IH), 5.18 (q, IH). 3.62 (s, 3H) , 3.31 (m, 2H) ; 
MS (FD) m/e 389 (M+) ; 

W (EtOH) 291nm (e=18127), 255 nm (e=10867), 201nm (e=20712) . 
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Anal. Calcd for C15H14N3F3O2S2 : C, 46.26; H, 3.62; N, 
10.79. Found: C. 46.21; H, 3.69; N, 11.00. 

Example 264 

PL-3 - ( 2 -i a^nlvl ^ f ( 4 - r-ri f liioromf^rhvl ) phftnvl methvl 1 -2 - 

^h^nvo-4-^TnidazQlidinone 
A solution of N- [ (2-thiazolyl) amino] thioxomethyl- 
DL-4-trifluoromethylphenylalanine methyl ester (0.34 g, 
0.87 mmol) and p-toluene sulfonic acid hydrate (0.20 g 
0.106 mmol) in toluene (100 mL) was refluxed with a Dean- 
Stark trap for 48 h. The reaction was cooled to room 
temperature, the solvent removed lander reduced pressure, 
and the residue taken up in ethyl acetate, washed with 
saturated sodium bicarbonate and saturated sodium chloride, 
dried over magnesixjm sulfate, concentrated under reduced 
pressure to provide 145 mg (46%) of the titled product. 
IR (KBr, cm-1) 3176, 1779, 1619, 1532, 1508, 1432, 1327, 
1270, 1194. 1129; 

1h NMR (300 MHz. DMS0-d6) 8 10.90 (br s, IH) , 7.83 (d, IH) , 
7.79 (d, IH) . 7.65 (d, 2H) , 7-41 (d, 2H) , 4.88 (t, iH) , 
3.22 (d. 2H) ; 
MS (FD) m/e 357 CM*) ; 

tJV (EtOH) 264nm (£^15626), 201nm (e=16341) . 

Anal. Calcd for C14H10F3N3OS2: C, 47.05; H, 2.82; N, 11.76. 
Found: C, 47.17; H, 2.82; N, 11.53. 

VxamnlPt 265 
M- r f2-rhja?;n1v1 ^aminft1i^hioxomethvl-DI,-2. 6- 
rii fliinrophpnvl alanine methvl ester 
A solution of 1- [ (2-thia2olyl) thio carbamoyl] 
imidazole (0.65 g, 3.08 mmol) and DL-2,6- 
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dif luorophenylalanine methyl ester hydrochloride (0.78 g, 
3.08 nunol) in Jy^^/^-dimethylf ormamide (75 mL) was heated at 
80 'C for 7 h. The reaction was cooled to room temperature, 
the solvent removed vmder reduced pressure, and the residue 
recrystallized from ethyl ether-hexanes to provide 413 mg 
(38%) of the titled product: 

IR (KBr. cm-1) 3205, 3036, 1737, 1625, 1554, 1511, 1468, 
1442, 1388, 1265; 

1h NMR (300 MHz, DMSO-d6) 5 11.83 (br s, IH) , 7.37 (g, 2H) , 
7.08 (m, 2H), 5.21 (q, IH) , 3.62 (s, 3H) , 3.31 (m, 2H) ; 
MS (FD) m/e 357 (M+) ; 

UV (EtOH) 291nm (e=18495) , 256 nm (e=10699), 202nm (e=20082). 
Anal. Calcd for C14H13F2N3O2S2 : C, 47.05; H, 3.67; N, 
11.76. Found: C, 47.08; H, 3.76; N, 11.93- 

Examnlf. O.f.e. 

N- r 2 - (1 -cvcl ohpyenvl \ «^nhvl 1-N--f4.';,ff , 7- 
tetrahvdrohpnzorhi sTol vi i thi r.m-oa 

A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10 mmol) and 2-amino-4, 5, 6,7- 
tetrahydrobenzothiazole (1.54 g, 10 mmol) in 
dimethylformamide (100 mL) was heated at 100 *C for 120 h. 
The reaction was cooled to room temperature, the solvent 
removed under reduced pressure, the residue taken up in 
ethyl acetate and washed with IN HCl. The organic layer 
was concentrated and the residue recrystallized from ethyl 
acetate-hexanes to provide 426 mg (13 %) of the titled 
product : 



wo 93/03022 



PCT/SE92/00533 



-356- 



IR (KBr, cm-1) 3169, 3031, 2931, 1580, 1258, 1198 ; 
1h NMR (300 MHz, DMS0-d6) 8 11.41 (br s, IH) , 10.05 (br s, 
IH), 5.43 (s. IH), 3.58 (m, 2H) , 2.6-1.9 (m, lOH) , 1.7 (m. 
4H) , 1.5 (m, 4H) ; 
5 MS (FD) m/e 321 (M+) ; 

UV (EtOH) 298nin (e=12157>. 257nm (6=6569), 201nin (e=12172) . 

Anal. Calcd for CI6H23N3S2: C, 59.97 H, 7.21; N. 13.07. 
Found: C, 60.06; H, 6.95; N, 12.82. 

10 T^vamnle 267 

Tj- r:>- fT-rv r inh«:.vpnvi ^*'^>r^^ 1 -N- - r:>- (S-chlQro)pvra2invl1 

1-hioiirea 

A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (2.30 g, 13.7 mmol) and 2 -amino- 5- 

15 chloropyrazine (1.75 g, 13.7 mmol) in N,/7-dimethylf ormamide 

(40 mL) was heated at 100 'C for 192 h. The reaction was 
cooled to room temperature, the solvent removed under 
reduced pressure, and the residue taken up in ethyl acetate 
and washed with IN aqueous HCl. The organic layer was 

20 concentrated and the resulting product was recrystallized 

from ethyl acetate-hexanes to provide 64 mg (1.6%) of the 
titled product: 

IR (KBr, cm-1) 3192, 2931, 1588, 1515, 1457, 1320, 1251, 
1153 ; 

25 1h NMR (300 MHz, DMS0-d6) 8 11.01 (br s, IH) , 10.45 (t, IH) , 

8.38 (d, IH), 8.29 (d, IH) , 5.50 (br s, IH) , 3.63 (q, 2H) , 
2.21 (f, 2H), 1.95 (m, 4H) , 1.52 (m, 4H) ; 
MS (FD) m/e 296 (M+) ; 

XJV (EtOH) 330iim (e=9176), 273nm (8*21432), 201nm (£=10972). 
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Anal. Calcd for C13H17N4SCI: C, 67.28; H. 8.30; N, 13.85. 
Found: ' C, 67.55; H, 8.48; N, 13.94. 

F.xamnle 268 

5 N-f2- (l-C^ /r^nhPXPnvng1lhvn-N^ - (2-f4- (3.4- 

di rhi n-ronhenvl ) 1 r-hiazolvl ) thiourea 
A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10 mmol) and 4-(3,4- 
dichlorophenyl) -2-thiazolaniine (2.45 g, 10 mmol) in N,N- 
10 dimethyl formamide (50 mL) was heated at 100 *C for 120 h. 

The reaction was cooled to room temperature, the solvent 
removed under reduced pressure, and the residue taken up in 
ethyl acetate and washed with IN HCl. The organic layer 
was concentrated and the residue recrystallized from ethyl 
15 acetate-hexsmes to provide 933 mg (2.3%) of the titled 

product : 

IR (KBr. cm-1) 3169, 2927, 1573, 1558, 1523, 1460, 1393, 
1295, 1214 ; 

1h NMR (300 MHz, DMS0-d6) 5 11.72 (br s, IH) , 9.11 (br s, 
20 IH) , 8.07 (d, IH) , 7.83 (m, IH) , 7.62 (m, 2H) , 5.45 (m, 

IH) , 3.60 (m, 2H), 2.21 (m, 2H) , 1.85 (m, 4H) , 1.43 (m, 
4H) ; 

MS (FD) m/e 411 (M+) ; 

UV (MeOH) 287nm (£=25040), 241nm (6=16142), 205nin (e=29362). 
25 Anal. Calcd for C18H19N3S2CI2 : C, 52.42; H, 4.64; N, 10.19. 

Found: C, 52.63; H, 4.48; N, 10.21. 

Example 269 

1- (2- r2-meth r>yvr>henvnet:hvl) j-hinra-rbamovl imidazole 
30 A solution of 1, 1 ' -thiocarbonyldiimidazole (1.78 

g, 10 mmol) and 2-methoxyphenethylamine (1.51 g, 10 mmol) 



U 
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in acetonitrile (25 xnL) was stirred at room temperature for 
20 h. The resulting precipitate was collected by 
filtration to provide 1.40 g (53%) of the titled product: 
IR (KBr, cm-1) 2944, 1563, 1493, 1409, 1282, 1246, 1031, 
5 755; 

1h NMR (300 MHz, DMS0-d6) 5 12.0 (br s, IH) , 7.65 (s, IH) , . 
7.25 (m-, 2H) , 7.05-6.9 (m, 4H) , 3.8 (m, 2H) , 3.8 (s, 3H) , 
2.95 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 261 (M+) ; 
10 UV (EtOH) 278nm (e=7083), 216 nm (e=12683), 203 nm (e=22221) . 

Examnle 270 

N- r2- (2-methoxvphenvl) ethvll -N' - (2-pvridvl) thiourea 
A solution of l-(2-[2- 

15 methoxyphenyl] ethyl) thiocarbamoyl imidazole (0.52 g, 2 

mmol) and 2-aminopyridine (0.19 g, 2 romol) in N,N- 
dimethylf ormamide (5 mL) was stirred at 90 'C for 4 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 

20 acetate to provide 0.25 g (44%) of the titled product: IR 

(KBr, cm-1) 3219, 3048, 1607, 1557, 1236, 1036, 756; 
1h NMR (300 MHz, DMS0-d6) 5 11.65 (m, IH) , 10.55 (br s, IH) , 
8.1 (m, IH), 7.75 (m, IH) , 7.3-6.9 (m, 6H) , 3.8 (m, 2H) , 
3.78 (s, 3H), 2.9 (t, J=7 Hz, 2H) ; 

25 MS (FD) m/e 287 (M+); UV (EtOH) 290nm '(C=10141) , 267nm 

(e=13121), 247 nm (e=10959), 202 nm (e=24078) . 
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Example 271 

N- r2 - (1 -rVClohfixenvl ) Pr,hv1 l -W - f 2 - f fi-mor hvH nvr-irtyl ] 

thinu-r<aa 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10.0 iranol) and 2-amino-6- 
methylpyridine (1.08 g, 10.0 imnol) in dimethyl formamide 
(25 mL) was heated at 90 'C for 20 h. The reaction was 
cooled to room temperature and the solvent removed under 
reduced pressure. The resulting product was recrystallized 
from ethyl acetate-hexanes to provide 1.04 g (38%) of the 
titled product: 

IR (KBr, cm-1) 3230, 2920, 1608, 1572, 1540, 1457, 1378, 
1317, 1235, 1164; 

1h NMR (300 MHz, DMS0-d6) 5 11.7 (br t, IH) , 10.45 (s, IH) , 
7,62 (t, IH). 6.95 (d, IH) , 6.90 (d, IH) , 5.50 (br s, IH) , 
3.7 (q, 2H), 2.4 (s, 3H) . 2.25 (t, 2H) , 1.95 (m, 4H) , 1.55 

(m, 4H) ; 

MS (FD) m/e 275 {M+) ; 

UV (EtOH) 296nm (e=17669) , 265nm (e=16667) , 247nm (e=15266) . 
Anal. Calcd for C15H21N3S: C, 65.42; H, 7.69; N, 15.26. 
Found: C, 65.42; H, 7.75; N. 15.20. 

N-f2-(l-rvr1ohexenv1)erhvn-w-r? -(5-mP>i->n/i )rTvi>-irK/i i 

A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10. 0 mmol) and 2-amino-5- 
methylpyridine (1.08 g, 10.0 mmol) in J7-dimethylf ormamide 
(25 mL) was heated at 90 'C for 20 h. The reaction was 
cooled to room ten^ierature and the solvent removed under 
reduced pressure. The resulting product was recrystallized 
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from ethyl acetate-hexemes to provide 1.06 g (39%) of the 
titled product: 

IR (KBr, cm-l) 3225, 2933. 1596. 1569, 1532. 1494, 1344, 
1311, 1232, 827; 

5 1h NMR (300 MHZ, DMSO-de) 5 11.55 (brt, IH) . 10.45 (s. IH) , 

7.95 (br s, IH), 7.6 (dd, IH) . 7.05 (d, IH) , 5.5 (br s, 
IH). 3.7 (q. 2H), 2.3 (m. 5H) . 1.95 (m, 4H) , 1.55 (m, 4H) ; 
MS (FD) m/e 275 (M+) ; 

UV (EtOH) 298nin (6=13 663) , 268nm (e=21631) , 249nm (£=14893 ) . 
10 Anal. Calcd for C15H21N3S: C, 65.42; H, 7.69; N, 15.26. 

Found: C, 65.15; H, 7.75; N, 15.33. 

Fvamnle 273 

VS. \ 7.(1 -r^rl ohpxen vl ) pf-hvl 1 -N ■ - F 7. - ( 4 -mpthvl ) pyridvll 

15 rhinurea 

A solution of 2- (l-cyclohexenyl)ethyl 
isothiocyanate (1.67 g, 10.0 mmol) and 2-amino-4- 
methylpyridine (1.08 g, 10.0 mmol) in 27.W-dimethylf ozrmamide 
(25 mL) was heated at 90 'C for 16 h. The reaction was 

20 cooled to room temperature and the solvent removed under 

reduced pressure. The resulting product was purified by 
HPLC to provide 1.67 g (61%) of the titled product; 
IR (KBr, cm-1) 3220, 2935. 1617, 1535. 1487, 1322. 1188. 
866; 

25 1h NMR (300 MHz, DMSO-de) 8 11.65 (br t, IH) , 10.45 (s, IH) , 

8.0 (d, IH), 6.95 (s. IH), 6.85 (d. IH) . 5.5 (br s, IH) . 
3.65 (q, 2H) , 2.3 (m, 5H) . 1.95 (m, 4H) . 1.55 (m. 4H) ; 

MS (FD) m/e 275 (M+) ; 

UV (EtOH) 289nm (6=16865) , 266nm (6=17870) , 247nm (6=14179 ) , 
30 202nm (6=20105) . 
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Anal. Calcd for C15H21N3S: C, 65.42; H, 7.69; N, 15.26. 
Found: C, 65.16; H, 7.55; N, 15.30. 

Examnlp 274 

N- r 2 - ( 1 -rvrl ohexenvl ) er.hvl 1 -n ■ - r :> - ( 3 -m^r hv l ) nvr i rh/ n 

thioursa 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10.0 nunol) and 2-amino-3- 
methylpyridine (1.08 g, 10.0 nunol) in 2\7, J\^-dimethylf ormamide 
(25 mL) was heated at 90 'C for 16 h. The reaction was 
cooled to room temperature and the solvent removed under 
reduced pressure. The resulting product was purified by 
HPLC to provide 1.8 g (65%) of the titled product; 
IR (KBr, cm-1) 3220. 2931, 1589. 1513, 1462, 1325, 1164; 
1h NMR (300 MHz, DMSO-d6) 5 11.6 (br t, IH) , 8.65 (s, IH) , 
8.05 (d, IH). 7.65 (d, IH). 7.05 (dd. IH) , 5.5 (br s, IH) , 
3.65 (q, 2H), 2.3 (s, 3H) . 2.25 (t. 2H) , 1.95 (m, 4H) , 1.55 
(m, 4H) ; 

MS (FD) m/e 275 (M+) ; 

UV (EtOH) 293nin (6^16693). 264nm (€s=14464) , 244nm (e=14762), 
201nm (e=16723) . 

ExanmlP 71^ 

N- [2- (1 -rvn nhexenvl ) Pthvl 1 -w -t7- ((i-(^rh^r^ ^ nvri rhf^ i 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10.0 mmol) and 2 -amino- 6- 
ethylpyridine (1.22 g, 10.0 mmol) in W-dimethylf ormamide 
(25 mL) was heated at 90 'C for 20 h. The reaction was 
cooled to room temperature and the solvent removed under 
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reduced pressure. The resulting product was purified by 
HPLC to provide 1.55 g (54%) of the titled product; 
IR (KBr, cm-1) 3230. 2930, 1604, 1533, 1450, 1211, 1157; 
1h NMR (300 MHz, DMS0-d6) 6 11.8 (br t, IH) , 10.45 (s, IH) , 
5 7.62 (t, IH), 6.95 (d, IH) , 6.90 (d, IH) , 5.45 (br s, IH) , 

3.7 (q, 2H), 2.7 (q, 2H), 2.25 (t, 2H) , 1.95 (m. 4H) , 1.55 
(m, 4H) , 1.2 (t, 3H); 
MS (FD) m/e 289 (M+) ; 

UV (EtOH) 296nin (£=17903), 265nin (e=16556), 247nin (e=14932), 
10 201nm (e=14174) . 

Anal. Calcd for C16H23N3S: C 66.40; H, 8.01; N, 14.52. 
Found: C, 66.40; H, 8.00; N, 14.75. 

FyamnTe 276 

15 KI-r2- fl-rv r -1nhPX«»nvl)^fhv1 1 -N" - [2- (4-ethv] )PYridYn 

A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g, 10.0 mmol) and 2-aiiiino-4- 
ethylpyridine (1.22 g, 10.0 mmol) in J7,W-dimethylformamide 

20 (25 mL) was heated at 90'C for 16 h. The reaction was 

cooled to room ten^erature and the solvent removed under 
reduced pressure. The resulting product was purified by 
HPLC to provide 1.2 g (42%) of the titled product; 
IR (KBr, cm-1) 3215, 2931, 1615, 1535, 1407, 1334, 1198, 

25 843 ; 

1h NMR (300 MHZ, DMSO-ds) 5 11.68 (br t, IH) , 10.45 (s. IH) , 
8.0 (d, IH), 7.0 (s, IH), 6.9 (d, IH) , 5,5 (br s, IH) . 3.65 
(q, 2H)*, 2.6 (q, 2H) , 2.25 (t, 2H) , 1.95 (m, 4H) , 1.55 (m, 
4H) , 1.15 (t, 3H) ; 
30 MS (FAB) m/e 290 (M+H) ; 
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UV (EtOH) 289nin (e=17378) , 266nin (e=18654), 247nm (e=14847), 
202nm (e=23101) . 

Anal. Calcd for C16H23N3S: C. 66.40; H, 8.01; N, 14.52. 
Found: C, 66.45; H, 7.99; N, 14.26. 

ExaitinIP :^77 
N- r2 - (1 - rvr 1 oh pypnvl ^ erhvl 1 - w - r:?- rs- 
trif luoromethvl ) nv7-i rh /l 1 rhi nnr-pa 
A solution of 2- (1-cyclohexenyl) ethyl 
isothiocyanate (1.67 g. 10. 0 mmol) and 2 -amino- 5- 
trifluoromethylpyridine (1.62 g, 10.0 mmol) in N,N- 
dimethylformamide (25 mL) was heated at 90 "C for 72 h. The 
reaction was cooled to room ten5>erature and the solvent 
removed under reduced pressure. The resulting product was 
purified by HPLC to provide 0.33 g (10%) of the titled 
product ; 

IR (KBr, cm-1) 3220, 2929, 1618, 1551, 1500, 1324, 1238, 
1132, 1078, 828; 

1h NMR (300 MHz, DMSO-d6) 6 11.4 (br t, IH) , 10.95 (s, IH) , 
8.5 (br s, IH), 8.15 (dd, IH) . 7.3 (d, IH) , 5.55 (br s, 
IH), 3.7 (q, 2H), 2.3 (t, 2H) , 1.95 (m, 4H) , 1.55 (m, 4H) ; 
MS (FD) m/e 329 (M+) ; 

UV (EtOH) 296nm (e=17058) , 255nm (e=14250) . 

Anal. Calcd for C15H18N3F3S: C, 54,70; H, 5.51; N, 12.76. 
Found: C, 54.98; H, 5.67; N, 12.59. 
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Kvamnle 278 

N- f 2- rgyglohexanvll Prhvl) -W - r2- (4-methvl) thiazolvll 

rhiourea 

A solution Of l-[ {2-[4-methyl]thiazolyl) 
thioccurbamoyl] imidazole (1.0 g, 4.46 mmol) and 2- 
cyclohexanylethylamine (0.567 g, 4.46 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 90 'C for 16 h, the 
reaction was cooled to room temperattire and the solvent 
removed' in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.72 g (57%) of the titled product: 
IR (KBr, cm-1) 3220, 2922, 1565, 1505, 1227, 1168; 
1h NMR (300 MHz, DMS0-d6) 5 11.5 (br s, IH) , 9.9 (br s, IH) , 

6.65 (s, IH) , 3.55 (m, 2H) , 2.25 (s, 3H) , 1.8-0.8 (m, 13H) ; 
MS (FD) m/e 283 (M+) ; 

UV (EtOH) 291nm (e=5315) , 257nm (e=2711) . 

Anal. Calcd for C13H21N3S2: C 55.09 H, 7.47; N, 14.82. 
Found: C, 55.29; H, 7.60; N, 14.64. 

Example 279 

TJ- r2 - f2-Tnel^hoxvnheTivHethv1 1 -N' - r2- (5-methvl)T3vridvn 

thiourea 
A solution of l-{2-t2- 
methoxyphenyl] ethyl) thiocarbamoyl imidazole (0.7 g, 2.68 
mmoi) and 2-amino-5-methylpyridine (0.29 g, 2.68 mmol) in 
W,W-dimethylformamide (5 mL) was stirred at 90*C for 16 h, 
the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from etlyl 
acetate to provide 0.62 g (77%) of the titled product: 

IR (KBr, cm-1) 3227, 2932, 1612, 1534, 1493, 1273, 1037; 

1h NMR (300 MHz, DMSO-ds) 5 11.55 (br t, IH) , 10.45 (s, IH) , 
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7.9 (br s, IH), 7.6 (m, IH) , 7.2-6.9 (m, 5H) , 3.8 (m, 5H) . 
2.9 (t, J=7 Hz, 2H), 2.2 (s, 3H) ; 
MS (FAB) m/e 302 (M+H) ; 

UV (EtOH) 298nm (e=13316), 268niti (e=23132), 249 nm (e=15574), 
202 nm (e=25460) . 

Anal. Calcd for C16H19N3OS: C, 63.76; H. 6.35; N, 13.94. 
Found: C, 63.71; H, 6.34; N, 13.79. 

Examnip ::>fin 

1 - r2- (2-Ch1 Orophenvl ) Prhvl 1 -rhi on^rhamnvl i m ida^ol ^ 

A solution of l,l'-thiocarbonyldiimida2ole (1.8 
g, 10 nunol) and 2- (2-chlorophenyl) ethyl amine (1.56 g. 10 
nunol) in acetonitrile (100 mL) was stirred at room 
temperature for 3 h. The solution was concentrated to 
about 50 ml and was placed in the freezer for 4 days. The 
resulting crystals were collected by filtration to provide 
2.37 g (89%) of crude title product, 
mp 74-78"C. 

IR (KBr, cm-1) 3134, 2924, 1564, 1529, 1474, 1448, 1411. 

1353, 1287, 1215; 

MS (FD) m/e 266 (M+) ; 

UV (EtOH) 278nm (e=5421) , 247 nm (e=5655), 202 nm. (e=22240) . 

Examplf> 7(^1 

N- f 2- (2-rh1nrophpnv1 ) Prhvl 1 -rj' - r2- fS-mA^hv^ > r.^r^-i r^y i ] 

thiotirpa 
A solution of l-(2-[2- 
chlorophenyl] ethyl) thiocarbamoyl imidazole (1.0 g, 3.76 
mmol) and 2-amino-5-methylpyridine (0.41 g, 3.76 mmol) in 
W,W-dimethylformamide (10 mL) was stirred at 90 'C for 16 h. 
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the reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.92 g (80%) of the titled product: 
IR (KBr, cm-1) 3226, 1597, 1532, 1491, 1273, 1050; 
1h NMR -(300 MHz, DMSO-d6) 5 11.6 (br t, IH) , 10.5 (s, IH) , 
7.9 (br s, IH), 7.6-7.0 (m, 6H) , 3.9 (q, 2H) , 3.1 (t, J=7 
Hz, 2H) , 2.2 (s. 3H); 
MS (FD) m/e 305 (M+) ; 

UV (EtOH) 298nm (e=14145) , 268nm (e=21034) , 249 nm(e=15757), 
202 nm (e=23053) . 

Anal. Calcd for C15HI6N3CIS: C, 58.91; H, 5.27; N. 13.74. 
Found: C, 58.65; H, 5.39; N, 13.77. 

f «:> 2 82 

1 , r r:)- M-Pr,h v 1 ^ ^hi aTolyl ^ nrarbamovl 1 imi <^azgle 

A solution of 1, 1 ' -thiocarbonyldiimidazole (11.9 
g, 60 mmol) and 2-amino (4-ethyl) thiazole (8.0 g, 60 mmol) 
in acetonitrile (250 mL) was stirred at room ten^jeratiire 
for about 5 h. The resulting precipitate was collected by 
filtration to provide 12.0 g (85%) of the titled product, 
rop. 198-200-C; IR (KBr, cm"!) 2970, 2637, 1609, 1529, 
1461, 1398, 1357, 1226, 1262; 

1h NMR (300 MHz, DMS0-d6) 6 8.6 (s, IH) , 7.9 (s, IH) , 7.0 
(s, IH), 6.9 (s, IH), 2.6 (q. J=7 Hz, 2H) , 1.2 (t, J=7 Hz. 
3H) ; 

MS (FD) m/e 238 (M+) ; 

UV (EtOH) 361 nm (e=11223). 290 nm (e=8828), 203 nm 
(e=20303). 

Anal. Calcd for C9H10N4S2: C, 45.36 H, 4.23; N, 23.51. 
Found: C, 45.51; H, 4.20; N, 23.53. 
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Examnlp. 

N- (2- f 2-pvridv1 T erhvl ) -w - f7- M-^^hv^ \ ^ h ia^n^^/^ i ^>1i ^i rf n 
A solution of l-[(2-(4- 
ethyljthiazolyl) thiocarbamoyl] imidazole (1.00 g, 4.2 mmol) 
and 2- (2 -aminoethyl) pyridine (0.51 g, 4.2 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 90 "C for 3 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.75 g (61%) of the titled product: 
IR (KBr-, cm-1) 3163. 1557, 1524, 1222, 757; 
1h NMR (300 MHz, I»IS0-d6) 5 11.3 (br s, IH) , 10.0 (br s, 
IH), 8.5 (m, IH), 7.7 (m, IH) , 7.25 (m, 2H) , 6.6 (s, IH) , 
3.9 (m, 2H), 3.05 (m, 2H) , 2.45 (g, J=7 Hz, 2H) , 1.05 (t, 
J=7 Hz, 3H) ; MS (FD) m/e 292 (M+) ; 

UV (EtOH) 292nm (e=17803), 261nm (e=12919), 201 nm (e=17809) . 
Anal. Calcd for C13H16N4S2: C, 53.40 H, 5.51; N, 19.16. 
Found: C, 53.64; H. 5.51; N, 19.02. 

N- (2- n -rvr1ohpyftnvnethvH-N- -fp- rd-er,hvi )r>^^^^r.^y^ ] 

thion-r^a 

A solution of l-[ (2-[4-ethyl]thia2olyl) 
thiocarbamoyl] imidazole (0.75 g, 3.15 mmol) and 2-(l- 
cyclohexenyl ) ethylamine (0.39 g, 3.15 mmol) in N^N- 
dimetl^lf ormamide (15 mL) was stirred at 90 *C for 4 h, the 
reaction was cooled to room temperatxire and the solvent 
removed in vacuo. The residue was crystallized from eti^rl 
acetate to provide 0.77g (83%) of the titled product: 
MP 155-156'C; IR (KBr, cm"!) 3172, 2914, 1560, 1507, 1202, 
710; 
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1h NMR (300 MHz, DMS0-d6) 8 11.5 (br s, IH) , 9.8 (br s, IH) , 
6.6 (s, IH) , 5.42 (s, IH) , 3.56 (q, J=7 Hz, 2H) , 2.45 (m, 
2H), 2.16 (m, 2H), 1.9 (m, 4H) , 1.5 (m, 4H) , 1.12 (t, J=7 
Hz, 3H) ; 
5 MS (FD) m/e 295 (M+); 

UV (EtOH) 291nm (e=19227), 257nin (e=9628), 201 ran (e=15736) . 

Anal. Calcd for C14H21N3S2: C, 56.91 H, 7.16; N, 14.22. 
Found: C, 57.20; H, 7.22; N, 14.16. 

10 FvamnlP 285 

M-r:>- f7.-rh ioi"nnh«^nvl^PMivn-N- - \?.- (4-ethv1 ) t.hi azolvll 

A solution of 1- t (2-[4-ethyl]thiazolyl) 
thiocarbamoyl] imidazole (0.75 g, 3.15 mmol) and 2-(2- 

15 chlorophenyl ) ethylamine (0.49 g, 3.15 mmol) in N,N- 

dimethylformamide (15 mL) was stirred at 90 'C for 2 h, the 
reaction was cooled to room tert^erature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.85 g (83%) of the titled product: 

20 MP 153-155'C; IR (KBr, cm"!) 3167, 3018, 1570, 1505, 1215, 

749, 699; 

1h NMR (300 MHz, DMS0-d6) 6 11.65 (br s, IH) , 9.85 (br s, 

IH), 7-5-7.2 (m, 4H), 6.65 (s, IH) , 3.85 (m, 2H) , 3.05 (t, 

J=7 Hz, 2H), 2.55 (q, J=7 Hz, 2H) , 1.1 (t, J=7 Hz, 3H) ; 

25 MS (FD) m/e 325 (M+); 

XJV (EtOH) 292nm (e=19154) , 257nm (^10451), 202 nm (^24308). 

Anal. Calcd for C14H16N3S2CI: C, 51.60; H. 4.95; N, 12.87. 

Found: C. 51.75; H, 4.98; N, 12.79. 



wo 93/03022 



PCr/SE92/00533 



-369- 



Exami?le 286 

N- [2- (2-inef boyyphenvl) Pthvl 1 -w - r2- (4-prh vl ) thiarnlyi ] 

thiourea 

A solution of 1- [ (2- [4-ethyl3 thiazolyl) 
thiocarbamoyl] imidazole (0.70 g, 2.94 mmol) and 2-(2- 
methoxyphenyl ) ethylamine (0.44 g, 2.94 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 95 'C for 2 h, the 
reaction was cooled to room temperature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.67 g (71%) of the titled product: 
MP 166-167. 5*C; IR (KBr, cm'l) 3173, 3025, 1528, 1248, 
1209, 755, 677; 

1h NMR (300 MHz, DMSO-de) 5 11.5 (br s, IH) , 9.85 (br s, 
IH), 7.2-6.8 (m, 4H), 6.57 (s, IH) , 3.7 (m. 5H) , 2.82 (t, 
J=7 Hz, 2H), 2.4 (q, J=7 Hz, 2H) , 1.06 (t, J=7 Hz, 3H) ; 

MS (FD) m/e 321 (M+) ; 

UV (EtOH) 291nm (6=12114), 259nm (6=6792), 201 nm (6=18914). 
Anal. Calcd for C15H19N3OS2 : C, 56.04; H. 5.96; N, 13.07. 
Foxind: C, 55.83; H, 6.00; N, 13.08. 

ExamnlP 7^1 

N- r2-(3-methoxvr>hf»nv1 ^ ffrhvll -N' - f 2- (4-f.rhvl ^^>^^a^rf^^Yl 1 

thiourea 

A solution of l-[ (2- [4-ethyl] thiazolyl) 
thiocarbamoyl] imidazole (0.70 g, 2.94 mmol) and 2-(3- 
methoxyphenyl ) ethylamine (0.44 g, 2.94 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 90 'C for 2 h, the 
reaction was cooled to room ten^erature and the solvent 
removed in vacuo. The residue was crystallized from ethyl 
acetate to provide 0.76 g (80%) of the titled product: 
MP 123-125 'C; 
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IR (KBr, cm-l) 3167. 3027, 1587, 1207, 699; 

1h NMR (300 MHz, DMSO-ds) 6 11.5 (br s. IH) , 9.9 (br s, IH) , 
7.2-6.8 (m, 4H) , 6.58 (s, IH) , 3.75 (m, 2H) , 3.67 (s. 3H) , 
2.84 (t, J=7 Hz, 2H), 2.45 (q, J=7 Hz, 2H) , 1.05 (t, J=7 
Hz, 3H) ; 

MS (FD) m/e 321 (M+) ; 

UV (EtOH) 292nm (6=19113) , 258nni (e=10607 ) , 202 ran (e=29289 ) . 
Anal. Calcd for C15H19N3OS2: C, 56.04; H, 5.96; N, 13.07. 
Found: C, 56.08; H, 5.96; N, 13.16. 



T^x-amnlP 2 88 

1-r f::!-f4-rvano1 t-.hiazolvl ) thiocarbamovn imidazole 

A solution of 1 , 1 ' -thiocarbonyldiimidazole (3.2 
g, 16 mmol) and 2-amino-4-cyanothiazole {2.0 g, 16 mmol) in 
15 acetonitrile (40 mL) was stirred at room temperature for 72 

h and heated at 60 'C for 24 h. The resulting precipitate 
was collected by filtration to provide 2.74 g (73%) of the 
titled product: 
IR (KBr, cm-l) 3097, 2230; 
20 1h NMR (300 MHz, DMSO-ds) S 11.99 (br s, IH) , 8.76 (s, IH) , 

8.67 (s, IH) , 8.07 (s, IH), 7.92 (s, IH) ; 
MS (FAB) m/e 236 (M+H) . 

Example 28? 

25 N- r2 - (2-ghlorQPhenv1 >Pt--hvl 1 ~M' - r2- (4-cvann) thiazolvn 

A solution of l-t(2-l4- 
cyanolthiazolyl) thiocarbamoyl] imidazole (0.66 g, 2.8 mmol) 
and 2- (2-chlorophenyl) ethylamine (0.45 g, 2.8 mmol) in N,N- 
30 dimethyl formamide (15 mL) was stirred at 100 "C for 2 h. 
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The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by chromatography 
on silica gel to provide 0.24 g (26%) of the titled 
product : 

mp 165-168*C; IR (KBr, cm"!) 3119, 2955, 2232, 1577, 1505, 
1461, 1328, 1299, 1221, 1053, 826; 
. 1h NMR (300 MHz, DMSO-d6) 5 11.8 (br s, IH) , 8.5 (br s, IH) , 

8.1 (s, IH) , 7.2-7.4 (m, 4H) , 3-74 (m, 2H) , 2.98 (t, J=7 
Hz , 2H) ; 

MS (FD) m/e 322 (M+) ; 

UV (EtOH) 287mn (e=10082) , 258 nm (es=15462 ) , 205 nm 
(e=31601) . 

Examnle 290 

N- r 2- ( 3 -chloronhenvl ) «ahhvl 1 -n ' - r 2 - ( 4 -rvann ^ rhi a ?^n1 v1 1 

A solution of l-[(2-(4- 
cyano] thiazolyl) thiocarbamoyl] imidazole (0.66 g, 2.8 mmol) 
and 2- (3-chlorophenyl) ethylamine (0.44 g, 2.8 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 90 "C for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from methylene chloride to provide 0.21 g (23%) of the 
titled product as a tan solid: 

mp 180-185*C; IR (KBr, cm"!) 2955, 2239, 1559, 1522, 1331, 
1251, 1206. 1168, 823; 
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1h NMR (300 MHz, DMS0-d6) 5 11.8 (br s, IH) , 8.4 (br s, IH) , 
8.1 (s, IH), 7.1-7.3 (m, 4H) , 3.71 (m, 2H) , 2,86 (t, J=7 
Hz, 2H) ; 

MS (FD) m/e 322 {M+) , 324; 
5 UV (EtOH) 287nin (e=10684), 258 run (65:16406), 207 nm 

(6=33113). 

Example 291 

VS-\9.- f:>-mPt_hoyvnhenvl)f>r,hvn -N' - r2 - f 4-cvano) thiazolvll 

10 thiourea 

A solution of l-[(2-[4- 
cyano] thiazolyl) thiocarbamoyl] imidazole (0.66 g, 2.8 mmol) 
and 2 - ( 2 -methoxyphenyl ) e ttylamine (0.46 g , 2.8 irnnol ) in 
i^, J/-dimethylf ormamide (15 mL) was stirred at 90 "C for 2 h. 

15 The reaction was cooled to room temperature, poured into 

ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, sind brine. The organic layer 
was concentrated and the residue purified by chromatography 
on silica gel to provide 0.21 g (23%) of the titled 

20 product as a yellow solid: 

mp 159-161 'C; 

IR (KBr, cm-1) 2937, 2235, 1566, 1454, 1301, 1243, 1208, 
1173, 754; 

1h NMR (300 MHz, DMSO-d6) 6 11.8 (br s, IH) , 8.4 (br s, IH) , 
25 8.1 (s, IH), 6.8-7.2 (m, 4H) , 3.73 (s, 3H) , 3.66 (m, 2H) , 

2.81 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 318 (M+) ; 

UV (EtOH) 279nm (6=12102), 259 nm (6=16281), 203 nm 
(6=33347) . 



30 
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N- f 2- (3-Tner.hoxvphenvl ) P^-h^/^ 1 -w - r2- M-r-i/ ^nn) ^h^ay»^Yl ] 

A solution of l-[(2-(4- 
cyano] thiazolyl) thiocarbamoyl] imidazole (0.66 g, 2.8 mmol) 
and 2- (3-methoxyphenyl)ethylamine (0.44 g, 2.8 mmol) in 
//,iV-dimethylformamide (15 mL) was stirred at 90 'C for 2 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue purified by chromatography 
on silica gel to provide 0.21 g (23%) of the titlj/b 
product- as a yellow solid: 
mp 151-153 -C; 

IR (KBr, cm-1) 3065, 2235, 1564, 1515. 1295, 1250, 1209, 
1155, 1058, 874, 768, 748, 684; 

1h NMR (300 MHz, DMSO-d6) 5 11.8 (br s, IH) , 8.4 (br s, IH) , 
8.1 (s, IH), 7.18 (m, IH), 6.77 (m, 3H) , 3.68 (m, 5H) , 
2.80 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 318 (M+) ; 

XJV (EtOH) 280nm (£=11770), 258 nm (e=16613), 204 nm 
(e=34785) . 

ExamnlP 7Q-^ 
N-\2- (1 - cvr 1 Ob pypnvl ^ ^rh yll -tj- - f (4- 
cvano) thiagnWI 1 ^h^i n,,^pp, 
A solution of l-[(2-[4- 
cyano] thiazolyl) thiocarbamoyl) imidazole (0.82 g, 3.5 mmol) 
and 2-(l-cyclohexenyl)ethylamine (0.45 g, 3.5 mmol) in N,N- 
dimethylformamide (15 mL) was stirred at 90 "C for 1.5 h. 
The reaction was cooled to room temperature, poured into 
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ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodixun bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was purified by 
chromatography on silica gel to provide 0.27 g (26%) of the 
5 titled product as a pale yellow solid: 

mp 176-178*C; 

IR (KBr, cm-h 3169, 3075, 2924, 2233, 1556, 1513, 1330, 
1298, 1260, 1217, 1200, 1167, 1145, 983, 922; 
1h NMR (300 MHz, DMSO-d6) 5 11.87 (br s, IH) , 8.40 (br s, 
10 IH), 8.11 (s, IH), 5.42(br s, IH) . 3.52 (m, 2H) , 2.14 (t, 

J=7 Hz, 2H) , 1.90 (rci, 4H) , 1.49 (m, 4H) ; 
MS (FD) m/e 292 (M+) ; 

UV (EtOH) 288nin (e=11250) , 258 nm (e=16113), 206 nm 
(e=25473) 

15 Anal. Calcd for C13H16N4S2: C, 53.40; H, 5.52; N, 19.16. 

Found: C, 53.10; H, 5.55; N, 18.96. 

Rvamnle 294 

^.\ (2- r4 - n -rh1nTnnhi»mrnrhiarn1vnr,hiorarbamovn imidazole 
20 A solution of 1, 1 ' -thioceurbonyldiimidazole 

(2.52g, 12 mmol) and 4- (3-chlorophenyl) -2-thiazoleamine 
(2.14 g, 12 mmol) in acetonitrile (35 mL) was stirred at 
room temperature for 30 ho\irs. The resulting precipitate 
was collected by filtration to provide 2.77 g (72%) of the 
25 titled product: 

MS (FAB) m/e 321 (M+H) . 
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ExamnlP 

N- f 2- (P-chloronhenvl) Prhvn -N' - r:>- f4- f 
chloronhPnvl ) nrhiaznivl rhinii^«>a 

A solution of l-((2-[4-(3- 
chlorophenyl] thiazolyl) thiocarbamoyl] imidazole (0.92 g, 
2.86 ininol) and 2- (2-chlorophenyl) ethylamine (0.46 g, 2.86 
mmol) in 7>?, J^-dimethylf ormamide (15 mL) was stirred at 90 'C 
for 2 h. The reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the resultant solid was 
crystallized from EtOAc to provide 1.0 g (86%) of the 
titled product as yellow needles: 
mp 193-195*C; 

IR (KBr, cm-1) 3018, 1560, 1515, 1470, 1291, 1210, 1065, 
935, 785, 757, 716; 

1h NMR (300 MHz, DMSO-d6) 5 11.66 (br s, IH) , 9.29 (br s, 
IH), 7.79 (s. IH), 7.63 (m, 2H) , 7.35 (m, 4H) , 7.23 (m, 
2H) , 3.83 (m, 2H) , 3.02 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 407 (M+) , 409 {M+2); 

UV (EtOH) 285nm (e=22709), 266 nm (e=20608), 202 nm 
(e=37861) . 

Anal. Calcd for C18H15N3S2CI2 : C, 52.94; H, 3.70; N, 
10.29. Found: C, 52.96; H, 3.74; N, 10.49. 

ExamnlP y.Qd 
N- f 2 - ( 3 -methoxvnhgnvl ) P^bvl 1-TJ'-r ?-r4-n- 
ChloronhPTIvl ) llthiarnlvl rhimn-Pa 

A solution of l-[(2-[4-(3- 
chlorophenyl] thiazolyl) thiocarbamoyl] imidazole (0.92 g, 
2.86 mmol) and 2- (3-metho3^henyl) etlqrlamine (0.45 g, 2.86 
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mmol) in W- dime thy Iformamide (15 inL) was stirred at 90 'C 
for 2 h. The reaction was cooled to room tenperature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodixjm bicarbonate, and brine. The 
organic layer was concentrated and the resultant solid was 
crystallized from EtOAc to provide 0.85 g (74%) of the 
titled product as a white solid: 
mp 183-185'C; 

IR (KBr, cm-l)3172, 3024, 1569, 1515, 1466, 1319. 1287, 
1260, 1220, 1067. 996, 775, 728, 604; 

1h NMR (300 MHz, DMS0-d6) 5 11.66 (br s, IH) , 9.20 (br s, 
IH) , 7.81 (s, IH), 7.63 (m, 2H) , 7.35 (m, 2H) , 7.16 (m, 
IH), 6.73 (m, 3H), 3.77 (m. 2H) , 3.64 (s, 3H) , 2.86 (t, J=7 
Hz, 2H) ; 

MS (FD) m/e 403 (M+) , 405 (M+2) ; 

UV (EtOH) 280nm (e=23880) , 202 nm (e=42912) . 

Anal. Calcd for C19H18N3OS2CI: C, 56.49; H, 4.49; N, 

10.40. Found: C, 56.62; H, 4.50; N, 10.58. 

Kxample 297 

Kr- r^- n -rvrl nh^vPTivl ) Pthvll -N" - r2- f 4- (3- 
rhl r>-rnr.h«»TTvl ^ r^ rhi a:tolv1 thiourea 

A solution of l-[(2-[4-(3- 
chlorophenyUthiazolyl) thioccurbamoyl] imidazole (0.92 g, 
2.86 mmol) and 2- (l-cyclohexenyl) ethylamine (0.37 g, 2.86 
mmol) in w,W-dimethylf ormamide (15 mL) was stirred at 90 *C 
for 0.5 h. The reaction was cooled to room temperature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodiiam bicarbonate, and brine. The 
organic, layer was concentrated and the resultant solid was 
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crystallized from EtOAc to provide 0.7 g (65%) of the 
titled product as a white solid; 
mp 196-197-C; 

IR (KBr, cm-l) 2939, 1557, 1514. 1469, 1287, 1202, 1062, 
881, 784, 719, 661; 

1h NMR (300 MHz, DMSO-d6) 5 11.66 (br s, IH) , 9.17 (br s, 
IH), 7.85 (s, IH), 7.76 (m, IH) , 7.61 (s, IH) , 7.37 (m. 
2H), 5.41 (br s, IH) , 3.60 (m, 2H) , 2.20 (t, J=7 Hz, 2H) , 
1.87 (m, 4H), 1.46 (m, 4H) ; 
MS (FD) m/e 377 (M+), 379 (M+2); 

UV (EtOH) 285nm (6=23385), 232 urn (e=18756), 202 nm 
(e=31779) 

Anal. Calcd for C18H20N3S2CI: C, 57.20; H, 5.33; N, 11.12. 
Found: C, 57.04; H, 5.32; N, 11.09. 

Examnl^ ?QR 

1 -f (2-f4-(l-n1rrnnhenvnthia:rnWni-hior>«rhaninvn S T niri^rnlo 

A solution of 1 , 1 ' -thiocarbonyldiimidazole 
(0.41g, 2.3inmol) and 4- (3-nitrophenyl) -2-thiazoleamine 
(0.5g, 2.3 mmol) in acetonitrile (25 mL) was stirred at 
room temperature for 72 h and heated at 60 'C for 72 h. The 
resulting precipitate was collected by filtration to 
provide 0.51 g (68%) of the titled product: 
MS (FAB) m/e 332 (M+H) . 

Anal. Calcd for C13H9N5O2S2: C, 47.12; H, 2.73; N, 21.13. 
Found: C, 47.35; H, 2.69; N, 21.03. 



-378- 



Fvamnlp. 299 
W-r2-fl-cvr1nhf»vPnvl)ethvn-N'-r2-r4-(3- 

nir-ronhenvl^ 1 1 f-hiazolvl thiourea 
A solution of l-[{2-[4-(3- 
nitropheiryl] thiazolyl) thiocarbamoyl] imidazole (O.Sg, 1.5 
iranol) and 2- (1-cyclohexenyl) ethylamine (0.19 g, 1.5 mmol) 
in j^,J7-dimethylfonnamide (15 mL) was stirred at 90 'C for 
0.75 h. The reaction was cooled to room ten5)erature, 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the resultant solid was 
crystallized from EtOAc to provide 0.37 g (63%) of the 
titled product as a yellow solid: 
mp 218-221*C; 

IR (KBr, cm-1) 3165, 3017, 2922, 1569, 1513, 1465, 1352, 

1265, 1216, 1167, 1065, 877, 788, 713, 676; 

1h NMR (300 MHz, DMS0-d6) 6 11.76 (s, IH) , 8.85 (br s, IH) , 

8.61 (s, IH) , 8.25 (d, J=8 Hz, IH) , 8.11 (d, J=8 Hz, IH) , 
7.77 (s, IH), 7.67 (m, IH) , 5.42 (br s, IH) , 3.58 (m. 2H) , 
2.20 (t, J=7 Hz, 2H), 1.89 (m, 4H) , 1.46 (m, 4H) ; MS (FD) 
m/e 388 (M+); 

UV (EtOH) 286nm (e=22903), 265nm (&=23582) , 237 nm (e=17806), 
202 nm (&=24107) 

Anal. Calcd for C18H20N4O2S2: C, 55.65; H, 5.19; N, 14.42. 
Found: C, 55.45; H, 5.14; N, 14.51. 

W- r5 - U-chlorophenvl) Pt-hvl 1 -w - r2 - f 4-gvaTic.> thiazolvll 

thiourea 
A solution of l-[(2-(4- 
cyano ] thiazoly 1 ) thiocarbamoy 1 ] imidazole (0.71 g , 3.0 mmol ) 
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and 2- (4-chlorophenyl)ethylamine (0.48 g, 3.0 nunol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 'C for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.4 g (41%) of the titled product as 
a tan solid: 
mp 188-190'C; 

IR (KBr, cm-1) 3396. 3110, 2226, 1586, 1518, 1490, 1353, 
1248, 1087, 808, 766, 649, 517; 

1h NMR (300 MHz, DMSO-d6) 5 11.8 (s, IH) , 8.43 (br s, IH) , 
8.12 (s, IH). 7.33 (d, J= 8Hz, 2H) , 7.24 (d, J= 8Hz, 2H) , 
3.69 (m, 2H), 2.84 (t. J=7 Hz. 2H) ; 

MS (FD) m/e 322 (M+); 

UV (EtOH) 287nm (6=10775), 257 nm (e=17025) , 206 nm 
(6=31350) . 

N- \2- (4-Tnprhoyvphenv1 ) prhvi i -kt- - r? - (4-rn7ano^ t•_hiat;>n^^^1 1 

A solution of l-[(2-[4- 
cyano]thiazolyl)thiocarbamoyl] imidazole (0.9 g, 3.8 mmol) 
and 2-(4-methoxyphenyl)ethylamine (0.59 g, 3.8 mmol) in 
i^,jy^-dimethylfonnaiaide (25 mL) was stirred at 90 'C for 2 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl. water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.66 g (55%) of the titled product 
as a yellow solid: 
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mp 185-190 -C; 

IR (KBr, cm-l) 3208, 3064, 2236, 1547, 1514, 1259, 1201, 
1164, 1033, 886, 775, 748, 680; 

1h NMR (300 MHZ, DMS0-d6) 5 11.8 (br s, IH) , 8.4 (br s, IH) , 
8.1 (S, IH), 7.13 (d, J= 9Hz. 2H). 6.83 (d, J= 9Hz, 2H) , 
3.68 (s, 3H), 3.64 (m, 2H) , 2.77 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 318 {M+) ; 

UV (EtOH) 284nni (e=12158) , 258 nm (e=17248) , 204 nm 
(6=30994). 

1-f (7.-hpn^-iTnirla:^nW 1 ^rhinr^T-V^amnvll imidazole 
A solution of 1,1" -thiocarbonyldiimidazole 
(8.91g, 50 iranol) and 2 -aminobenz imidazole (6.66g, 50 nanol) 
in acetonitrile (50 inL) was stirred at room temperature for 
19 hours. The resulting precipitate was collected ty 
filtration to provide 8.92 g (73%) of the titled product: 
IR (KBr, cm-1) 3058, 2621, 1623, 1580, 1509, 1469, 1445, 
1355, 1290, 1252, 1212, 1153. 1099, 1081, 1048, 925, 898. 
746, 659; 

1h NMR (300 MHz, DMSO-de) 8 13.24 (br s, 2H) , 8.52 (s, IH) , 
7.87 (s. IH), 7.57 (m, 2H) , 7.33 (m, 2H) , 6.96 (s, IH) ; 
MS (FAB) m/e 244 (M+1) ; 

UV (EtOH) 351nm (6=18204), 283nm (^13099), 227 nm (6=17339), 
204 nm (6=31915) . 

FvaninlP 303 

Kr-r::>-(2-^>^io^nr,hpnvi )pr,hv n-yr--(2-henzimidazo1v1 ) thiourea 

A solution of l-[(2- 
benzimidazolyDthiocarbamoyl] imidazole (1.22 g, 5.0 mmol) 
and 2-(2-chlorophenyl)ethylamine (0.81 g, 5.0 mmol) in N,N- 
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dimethylf onnamide (20 mL) was stirred at 90 for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
5 was concentrated and the resultant solid was crystallized 

from EtOAc to provide 0.67 g (40%) of the titled product as 
a white solid: 
mp 166-169-C; 

IR (KBr, cm-1) 3235, 1656, 1554, 1459, 1248, 1224, 1192, 
10 754, 737, 629; 

1h NMR (300 MHz, DMS0-d6) 5 11.95 (br s, IH) , 10.82 (br s, 

IH), 7.42 (m, 5H), 7.25 (m, 2H) , 7.12 (m, 2H) , 3.83 (m, 

2H) , 3.05 (t, J=7 Hz, 2H) ; 

MS (FD) ' m/e 330 {M+) ; 
15 UV (EtOH) 301nm (£=18044), 293 nm (£=18559), 266 nm 

(£=11113), 260nm (£=10441), 239 nm (£=8428), 206 nm (£=27620). 

Example 104 

N- r2- f 3-chlQrQDhenvl )ethvn -N' - (2-bengimida^olv1 ) t,hinti7-^a 

20 A solution of l-[{2- 

benzimidazolyl) thiocarbamoyl] imidazole (1.22 g, 5.0 mmol) 
and 2- (3-chlorophenyl) ethylamine (0.79 g, 5.0 mmol) in N,N- 
dimethylf ormamide (20 mL) was stirred at 90 •C for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 

25 acetate, washed with water, IN aqueous HCl, water, 

saturated sodixim bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.24 g (14%) of the titled product as 
a white' solid: 

30 mp 171-177 -C; 
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IR (KBr, cm-l) 3387, 1574. 1539. 1461. 1426, 1237. 1175. 

734, 699. 477; 

NMR (300 MHz, DMSO-d6) 5 11.18 (m, 2H) , 7.28 (m, 8H) , 

7.06 (m, IH). 3.83 <m. 2H) , 2.94 (t, J=7 Hz. 2H) ; 

5 MS (FD) m/e 330 (M+) ; 

UV (EtOH) 293 nm (£=17219), 266 ran (6=9969), 260ran (e=9196), 

240 nm (e=8196) . 203 ran (e=27483) . 

10 N- r2 - f 4-rh1 n-rnnhenyl ) Prhvl 1 -TJ' - (7.-hf>Ti2imida?.n1vl ) thiourea 

A solution of l-[(2- 
benzimidazolyDthiocarbamoyl] imidazole (1.22 g, 5.0 mmol) 
and 2- (4-chlorophenyl) ethylamine (0.79 g, 5.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 °C for 2 h. 

15 The reaction was cooled to room temperature, poured into 

ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 1.31 g (79%) of the titled product as 

20 a white solid: 

mp 173-182 'C; 

IR (KBr. cm-1) 3168, 3031. 1668. 1562. 1494. 1470, 1327, 

1221, 1174. 1090. 817, 777, 742, 657, 526, 457; 

1h NMR (300 MHZ. DMSO-d6) 5 12.18 (br s, IH) , 10.36 (br s, 

25 IH), 7.52 (m. 2H) . 7.22-7.38 (m, 7H) , 3.76 (m. 2H) . 2.89 

(t, J=7 Hz, 2H) ; 

MS (FD) m/e 330 (M+) . 332 (M+2) ; 

UV (EtOH) 301nm (e=21672), 293 nm (e=22296) . 266 ran 
(6=13408), 260nm (6=12591), 206 nm (6=29310). 
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KT^ r:>- (2-mel:ihQyvphenvl) ethvll -N' - (2-benzimida2olvl ) thiourea 

A solution of l-[{2- 
benzimidazolyl) thiocarbamoyl] imidazole (1.22 g, 5.0 mmol) 
5 and 2- {2-met:ho3cyphenyl ) ethylamine (0.82 g, 5.0 mmol) in 

i^/i^-dimethylformamide (20 roL) was stirred at 90 for 2 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodiiam bicarbonate, and brine. The organic layer 
10 was concentrated and the resultant solid was crystallized 

from EtOAc to provide 0.62 g (38%) of the titled product as 
a white solid: 
mp 176-184*C; 

IR (KBr, cm-1) 3035, 1644, 1539, 1495, 1463, 1331, 1246, 
15 1203, 1025, 750, 454; 

1h NMR (300 MHz, DMSO-d6) 5 11.95 (br s, IH) , 10.32 (br s, 

IH) , 7.52 (m, 2H), 7.20 (m, 5H) , 6.88 (m, 2H) , 3.75 (s, 3H) 
3.70 (m, 2H) , 2.88 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 326 (M-»-) ; 
20 UV (EtOH) 301nm (€=20950), 293 nm (e=21508) , 265 nm 

(e=14212), 239 nm (e=9552) , 204 nm (e=30277) . 

Examnle 307 

r2-- f^-methoxvphenvl) ethvn -N' - (2-benzimidazQlvl) thiourea 

25 A solution of l-[(2- 

benzimidazolyl) thiocarbamoyl) imidazole (1.22 g, 5.0 mmol) 
and 2 - ( 3 -methoxypheny 1 ) ethy lamine (0.78 g , 5.0 mmol ) in 
i\r^l/-dimethylformamide (20 mL) was stirred at 90 'C for 2 h. 
The reaction was cooled to room temperature, poured into 

30 ethyl acetate, washed with water, IN aqueous HCl, water, 

saturated sodium bicairbonate , and brine. The organic layer 
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was concentrated and the resultant solid was purified by 
chromatography on silica gel to provide 1.2 g (73%) of the 
titled product as a white solid: 
mp 161-167 'C; 

IR (KBr, cm-1) 2932, 1574, 1541, 1460, 1230, 1152, 1016, 
737, 694, 577, 461; 

1h NMR (300 MHz, DMSO-d6) 5 11.14 (br s, IH) , 10.95 (br s, 
IH) , 7.30 (m, 2H), 7.16 (m, IH) , 7.06(in, 2H) , 6.87 (m, 2H) . 
6.75 (m, 2H) , 3.83 (m, 2H) 3.80 (s, 3H) , 2.89 (t, J=7 Hz, 
2H) ; 

MS (FD) m/e 326 (M+) ; 

UV (EtOH) 301nin (e=23757) , 293 ran (e=24495) , 265 nm 
(e=16068), 260 nm (c=14682), 239 nm (e=11477), 204 nm 
(e=36963) . 

Examnlf> TOR 

W- \2- f4-TnethQXVI?hftnvl) ethvll -N' - (2-hPn7ciTnida7^o1^/1 .1 rh-inu-r^A 

A solution of l-[(2- 
benzimidazolyDthiocarbamoyl] imidazole (1.22 g, 5.0 mmol) 
and 2- {4-methoxypheivl)ethylamine (0.77 g, 5.0 mmol) in 
W,/7-dimethylformamide (20 mL) was stirred at 90 *C for 1 h. 
The reaction was cooled to room temperature, poxired into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was purified by 
chromatography on silica gel to provide 1.1 g (67%) of the 
titled product as a white solid: 
mp 166-172 'C; 

IR (KBr, cm-1) 3416^ 3195^ 3055, 1575, 1543, 1511^ 1454^ 
1243, 1176, 1037, 747, 442; 
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1h NMR (300 MHz, UMSO-ds) 5 11.11 (br s. IH) , 10.95 (br s, 
IH), 7.36 (m, 2H) , 7.20 (d, J=8 Hz, 2H) , 7.08(in, 3H) , 6.82 
(d, J=8 Hz. 2H) , 3.78 (m, 2H) 3.67 (s, 3H) , 2.85 (t, J=7 
Hz, 2H) ; 
5 MS (FD) m/e 326 {M+) ; 

UV (EtOH) 301nin (e=24618), 293 nm (£=25247), 265 nm 
(e=16716) , 260 nm (e=15557), 203 nm (e=35060) . 

10 N- f 2 - (1 -rvr 1 ohexe nvl ) ethv] 1 -N ■ - ( 2 -hf^nTimi dazolvl ) thiourea 

A solution of l-t(2- 
benzimidazoly 1 ) thiocarbamoyl ] imidazole (1.22 g , 5.0 mmol ) 
and 2- (1-cyclohexenyl) ethylamine (0.64 g, 5.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 'C for 2 h. The 

15 reaction was cooled to room tempera txire, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.82 g (55%) of the titled product as 

20 yellow needles: 

mp 178-180'C; 

IR (KBr, cm-1) 3182, 2922. 1576, 1540. 1421. 1271. 1232. 
1033, 740, 450; 

1h NMR (300 MHz, IMSO-ds) 5 11.08 (br s, IH) , 11.07 (br s, 
25 IH) , 11.02 (br s, IH) , 7.36 (m, 2H) , 7.06(m, 2H) , 5.51 (s, 

IH) , 3.66 (m. 2H) , 2.21 (t. J=7 Hz. 2H) , 1.93 (m, 4H) . 1.51 
(m, 4H) ; 

MS (FD) m/e 300 (M+) ; 
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UV (EtOH) BOlrm (e=25279) , 292 nm (^26214), 265 nm 
(esl5965), 259 nm (e=14734), 239 nm (©=11012), 206 nm 
(e=30007) . 

Anal. Calcd for C16H20N4S: C, 63.97; H, 6.71; N, 18.65. 
Found: C, 64.25; H, 6.99; N, 18.63. 

ExamnlP ?in 
1-r (2-T3vridvl)thioc;arbatnovn imida^nli^ 
A solution of 1, 1' -thiocarbonyldiimidazole (9.9 

g, 50 mmol) and 2-aminopyridine (4.75 g, 50 mmol) in 
acetonitrile (50 mL) was stirred at room temperature for 72 

h. The resulting solution was evaporated to a black oil 
and triturated with hexane. The remaining oily residue was 
placed under vacuxmi to provide 13.6 g of crude titled 
product as a black solid: 

% NMR (300 MHZ, DMS0-d6) 5 8.89 (br s, IH) , 8.58 (m, IH) , 
8.35 (m, IH), 7.80 (m, 2H) , 7.40 (m, IH) , 7.15 (m, IH) . 
6.95 (m, IH) ; 

MS (FAB) m/e 204 (M+, weak) 

ExamnIP ?11 

N- r2 - (2-rhloronhenv1 )^^h^/^ 1 -n' ) ^hinn^^a 

A solution of l-I (2-pyridyl)thiocarbamoyl] 
imidazole (1.02 g, 5.0 mmol) and 2-(2- 
chlorophenyl) ethylamine (0.81 g, 5.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 'C for 24 h. 
The reaction was cooled to room ten^erature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant oil was purified by 
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chromatography on silica gel to provide 0.21 g (14%) of the 
titled product as a yellow solid: 
mp 116-122-C; 

IR (KBr, cm-1) 3235, 1606, 1592, 1558, 1537, 1477, 1439, 

1332, 1259, 1234, 1212, 1185, 1150, 1088, 1057, 861; 

1h NMR (300 MHz, DMSO-de) 5 11.63 (m, IH) , 10.53 (s, IH) , 

8.03 (m, IH) , 7.68 (m, IH) , 7,41 (m, 2H) , 7.30 (m, 2H) , 
7.07 (m, IH), 6.96 (m, IH) , 3.84 (m, 2H) , 3.04 (t, J=7 Hz, 
2H) ; 

MS (FD) m/e 291 (M+) ; 

UV (EtOH) 293 nm (e=14959), 266 nm (e=15723), 246nm 
(£=15174), 201 nm (e=23340) . 

Example 312 
7^(7. 6-Dif luorophenvl) ethvlamine 
2 , 6-Dif luorophenylacetonitrile (15 . 8g, 100 
mmoDwas dissolved in tetrahydrofuran (75 mL) at room 
temperajture . The solution was cooled in an ice bath and 
borane-THF conqplex (lOOmL, 100 mmol) was added dropwise 
over 15 minutes under nitrogen atmosphere. The ice bath 
was removed after borane addition was complete and the 
mixture was stirred at room temperature for 23 hours under 
nitrogen atmosphere. Saturated aqueous ammonixim chloride 
solution (20 mL) was added dropwise with stirring over 30 
minutes. The reaction mixture was filtered through 
diatomaceous earth, concentrated to an oil, redissolved in 
ethyl acetate/water, and adjusted to pH 1.0 with 
concentrated hydrochloric acid. The mixture was filtered 
through diatomaceous earch and the ethyl acetate layer 
extracted with IN hydrochloric acid (4 x 10 mL) . The 
combined acidic aqueous extracts were washed with ethyl 
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acetate (2 x 50 ml) . Solid sodixim chloride was added to 
the acidic aqueous extracts, adjusted to pH 9.0 with solid 
sodium bicarbonate and 5N sodium hydroxide solution, and 
the mixtiire extracted with methylene chloride (7 x 50 mL) . 
The combined methylene chloride extracts were washed with 
brine solution, dried over anhydrous sodixim sulfate, 
filtered, and concentrated to yield 10. 6g (68%) of the 
titled product as a nearly colorless oil: 
IR (KBr, cm-1) 2967, 2876, 1626, 1590, 1469, 1265, 1236, 
1213, 1157, 1128, 1085, 1051, 1016, 956, 843; 
1h NMR (300 MHz, CDCI3) 5 7.13 (m, IH) , 6.83 (m, 2H) , 2.89 
(m, 2H), 2.80 (t, J=7 Hz, 2H) , 1.19 (s, 2H) ; 
MS (FD) m/e 157 (M+, weak) ; 

UV (EtOH) 265nm (e=650) , 260nm (e=674), 204nm (e=7922); 
TITRATION (66% DMF/H2O) pKa 9.06 

Anal. Calcd for C8H9F2N: C, 61.14; H, 5.77; N, 8.91. Found: 
C, 60.88; H, 5.88; N, 8.63. 

Examn1«» 

N- r2 - (2 . 6-dif InnronhPTivl > ethvl 1 -17.- (A- 
ethvl)thia?;n1vnh>,-ir^^^yf»j:, 
A solution of 2-(2,6- 
difluorophenyl)ethylamine(0.16 g, 1 mmoi) and l-t(2-[4- 
ethyllthiazolyl) thiocarbamoyl] imidazole (0.24g, 1 mmol) 
in W,iyr-dimethylformamide (15 mL) was stirred at 90 'C for 2 
h. The reaction was cooled to room temperature, poiired 
into ethyl acetate, washed with water, IN aqueous HCl, 
water, satxirated sodiiim bicarbonate, and brine. The organic 
layer was concentrated and the resultant solid was 
crystallized from EtOAc to provide 0.29 g (89%) of the 
titled product as a pale yellow solid: 
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mp 157-158'C; 

IR (KBr, cm-1) 3178, 2972, 1584, 1502, 1469, 1340, 1351, 
1293, 1267, 1212, 1075, 1014, 953, 787, 726. 672; 
1h NMR (300 MHz, DMSO-d6) 5 11.54 (br s, IH) , 9.75 (br s. 
5 IH) , 7.29 (m, IH) , 7.01 (m, 2H) , 6.58 (s, IH) , 3.77 (m, 

2H) . 2.92 (t, J=7 Hz, 2H) , 2.45 (g, J=8 Hz, 2H) , 1.05 (t, 

J=8 Hz, 3H) ; 

MS (FD) m/e 327 (M+) ; 

UV (EtOH) 292nin (£=18786) , 257nin (e=10109 ) , 202nm (£=19042) 
10 Anal, Calcd for C14H15F2N3S2: C, 51.36; H, 4.62; N, 12.83. 

Found: C, 51.60; H, 4.78; N, 13.08. 

F-vamnle 314 

N- r2- f 2 ■ 6-di f luoronhenvl ) ethvll -N" - (2-pvridvl ) thiourea 
15 A solution of 2- (2, 6-difluorophenyl) ethylamine 

(0.43 g, 2.7 nnnol) and 1- [ (2-pyxidyl) thiocarbamoyl] 
imidazole (0.55 g, 2.7 ininol) in W-dimethylf ormamide (20 
mL) was stirred at 90 'C for 27 h. The reaction was cooled 
to room temperature, poured into ethyl acetate, washed with 
20 water, IN aqueous HCl, water, saturated sodium bicarbonate, 

and brine. The organic layer was concentrated and the 
resultant oil was purified by chromatography on silica gel 
to provide 0.08 g. (10%) of the titled product as a pale 
yellow solid: 
25 mp 157-160'C; 

IR (KBr, cm-1) 3226, 1605, 1539, 1466, 1332, 1260, 1236, 

1188, 1100, 974, 899. 861, 774, 725, 635, 516; 

1h NMR (300 MHz, DMSO-dg) S 11.68 (br s, IH) , 10.53 (br s, 

IH) , 7.99 (m, IH), 7.70 (m, IH) , 7.28 (m, IH) , 7.04 (m, 
30 4H) , 3.82 (m, 2H) , 2.97 (t, J=7 Hz, 2H) ; 
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MS (FD) m/e 293 (M+) ; 

UV(EtOH) 292nm (e=15506) , 266nm (e=16020) , 245nm (e=14709) 

Example ^I'S 

5 1-r f2-(2.6-difluorophenvHethvl)t-.hiorarb>aTnnvn im-i ria?>n1 «a 

A solution of 1, 1 ' -thiocarboi^ldiimidazole (9.5 
g, 48 mmol) and 2- (2, 6-difluorophenyl)ethylamine (7.54 g, 
48 mmol) in acetonitrile (100 mL) was stirred at room 
temperature for 20 h. The solution was concentrated xinder 

10 reduced pressure and the resulting precipitate was 

collected by filtration and triturated with hexane to 
provide 16 g of crude titled product as a brown solid: 
IR (KBr, cm-1) 3129, 1565, 1468, 1355, 1259, 1203, 1120, 
1065, 1031, 937, 900, 827, 787, 751, 664, 621, 499; 

15 1h NMR (300 MHz, DMSO-d6) 5 10.50 (br s, IH) , 8.29 (s, IH) , 

7.71 (s, IH), 7.35 (m, IH) , 7.04 (m, 3H) , 3.85 (m, 2H) , 3.0 
(m, 2H) ; 

MS (FAB) m/e 268 (M+H) ; 

UV(EtOH) 280nm (e=4068), 250nm (e=4341) , 201nm (C=15062) 

20 

ExamnlP 

l^-\2-(l-CVCloh(-'X(^rrJ■^)f^ryy^^^■[-U'-r7-(fi- 
chloro)nvraginvni-hioi,^«>a 

A solution of 2-amino-6-chloropyrazine (2.59 g, 
25 20 mmol) and 2- (1-cyclohexenyl) ethylisothipcyanate (3.34 g, 

20 mmol) in W-ddLmethylformamide (25 mL) was stirred at 95 
°C for 27 h. The reaction was cooled to room temperature, 
poured into etlyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodiiam bicarbonate, and brine. The 
30 organic layer was concentrated and the resultant solid was 
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purified by chromatography on silica gel and crystallized 
from EtOAc to provide 0.44 g (7%) of the titled product as 
white needles: 
mp 170-171 'C; 

IR (KBr, cm-1) 3207, 2926, 1584, 1514, 1414, 1295, 1161, 
1005, 866, 714, 459; 

1h NMR (300 MHz, DMSO-d6) 5 11.08 (br s, IH) , 10.02 (br s, 
IH), 8.49 (s, IH), 8.29 (s, IH) , 5.48 (br s, IH), 3.64 (m, 
2H), 2.21 (t, J=7 Hz, 2H), 1.90 (m, 4H) , 1.49 (m, 4H) ; 
MS (FD) m/e 296 (M+) , 298 (M+2); 
UV (EtOH) 327nm (e=12429) , 266 nm (e=17577) 

Anal. Calcd for C13H17N4SCI: C, 52.60; H, 5.77; N, 18.87. 
Found: C, 52.89; H, 5.89; N, 19.11. 

Exarnnl^ -^17 
N- r2- (2 ■ 6-dif 1iiorophPm/1 ) f»nhvl 1 -w - r?- rf;- 
methvl ) nvTi dvl 1 rMi-ro^ 
A solution of l-[(2-(2,6- 
difluorophenyl) ethyl) thiocarbamoyl] imidazole (0.53 g, 2 
romol) and 2-amino-6-methylpyridine (0.22g, 2 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 'C for 3 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.14 g (23%) of the titled product as 
nearly colorless prisms: 
mp 187-189 'C; 

IR (KBr, cm-1) 3195, 1612, 1544, 1468, 1451, 1380, 1293, 
1269, 1230, 1192, 1160, 1072, 950, 788, 722, 635, 501; 
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1h NMR .(300 MHz, DMS0-d6) 5 11.83 (br s, IH) , 10.44 (br s, 
IH), 7.56 (t. J=8 Hz, IH), 7.26 (m, IH) . 6.98 (m, 2H) , 
6.87 (d, J=8 Hz, IH), 6.79 (d, J=8 Hz, IH) . 3.87 (m, 2H) , 
2.94 (t, J=7 Hz, 2H) , 2.11 (s. 3H) ; 
MS (FD) m/e 307 {M+) ; 

UV{EtOH) 296nm (£=12052). 265nm (6=10578), 246nin (£=10257) 
Anal. Calcd for C15H15F2N3S: C, 58.62; H, 4.92; N, 13.67. 
Found: C, 58-35; H, 4.98; N, 13.39. 

TTYamDlf* 318 
(l- rvrlnhexen-^/l ) P»^-hvl1 -N' - [2- (3 . 5- 

^STnc^hv^ ^nvra7:invn thiourea 
A solution of 2-ainino-3,5-dimethylpyrazine (0.62 
g, 5 xnmol) and 2- (1-cyclohexenyl) ethylisothiocyanate (0.84 
g, 5 inmol) in J7-dimethylf ormamide (20 inL) was stirred at 
90 'C for 24 h. The reaction was cooled to room 
temperature, poured into ethyl acetate, washed with water, 
IN aqueous HCl, water, saturated sodixom bicarbonate, and 
brine. The organic layer was concentrated and the resultant 
oil was purified by chromatography on silica gel to provide 
0.27 g (19%) of the titled product as an off-white solid: 
mp 100-103 -C; 

IR (KBr, cm-1) 3387, 2929, 1515. 1329, 1214, 1164, 1014, 
966, 907; 

1h NMR (300 MHz, DMSO-de) 5 10.57 (br s, IH) , 9.12 (br s, 
IH), 7.91 (s, IH), 5.44 (br s, IH) , 3.61 (m, 2H) , 2.47 (s, 
3H), 2.35 (S, 3H), 2.18 (t, J=7 Hz, 2H) , 1.90 (m, 4H) , 1.48 
(m, 4H); 

MS (FD) m/e 290 (M+) ; 



UV (EtOH) 320nin (e=11659), 265 nm (e=16153), 201 nm 
(6=11795) 

Anal. Calcd for C15H22N4S: C, 62.03; H, 7.63; N, 18.29. 

Found: C, 62.06; H, 7.65; N, 18.58. 

Fxamnle 319 
W-f2 - (7 - fi-di f lum-onhenv l ) pr.hvH -N' - [2 - (5- 

rr-i f iiinromethvl ) pvri dvl 1 thiourea 
A solution of l-[(2-(2,6- 
difluorophenyl) ethyl )thiocarbainoyl] imidazole (1.07 g, 4 
mmol) and 2-amino-5-trifluoromethylpyridine (0.65 g, 4 
mmol) in //-dimethyl formamide (20 mL) was stirred at 95 'C 
for 25 h. The reaction was cooled to room ten^jerature , 
poured into ethyl acetate, washed with water, IN aqueous 
HCl, water, saturated sodium bicarbonate, and brine. The 
organic layer was concentrated and the resultant solid was 
purified by chromatography on silica gel to provide 0.26 g 
(18%) of the titled product as a white solid: 
mp 148-152 'C; 

IR (KBr, cm-1) 3165, 3033, 1619, 1600, 1548, 1470. 1332, 
1248, 1189, 1160, 1138, 1106, 1079. 964, 886, 776, 669. 
603, 435; 

1h NMR (300 MHz, DMSO-d6) 5 11.42 (br s. IH) , 10.94 (br s, 
IH) , 8.36 (s, IH) , 8.08 (m, IH) , 7.28 (m, 2H) , 7.02 (m, 
2H) , 3.82 (m, 2H) . 2.98 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 361 (M+) ; 

UV(EtOH) 297nm (e=18455) , 253nm (£=14782 ) , 201nm (e=15765) 
Anal. Calcd for C15H12F5N3S: C, 49.86; H, 3.35; N, 11.63. 
Found: C, 49.59; H, 3.28; N, 11.35 
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N- f 2- f ? . 6-di f 1iinrnnh«»nT^1 \ of hvl 1 -w - f;?- ^ 
chln-rn^TiY-^-f^Yni-.h-inn-roa 

A solution of l-[{2-(2,6- 
difluorophenyl) ethyl )thiocarbainoyl] imidazole {1.07 g, 4 
mmol) and 2-amino-5-chloropyridine (0.53 g, 4 mmol) in n,n- 
dimethylformamide (20 mL) was stirred at 90 'c for 22 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.65 g (50%) of the titled product as 
a tan solid: 
mp 172-175 'C; 

IR (KBr, cm-1) 3233, 1597, 1557, 1529, 1468, 1340, 1308, 

1265, 1231, 1190, 1112, 1072, 950, 857, 834; 

iH NMR (300 MHz, DMSO-de) 5 11.19 (m, IH) . 10.67 (s, IH) , 

8.03 (s, IH), 7.82 (m, IH) , 7.30 (m, IH) , 7.13 (m, IH) , ' 

7.03 (m, 2H), 3.79 (m, 2H) , 2.96 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 327 (M+) , 329 (M+2) ; 

UV (EtOH) 304nm (e=13180) , 274nm (e=23154), 253 mn 
(e=15998), 201 nm (e=19019) 

Exatnr.10 "^^l 
N- \2- {?, , 6-dif InornnhCTvi ) Af^ Y n -w - r?- (t^- 

methvi)nvT-ir^nf>,i^^^T-rri 
A solution of l-[(2-(2,6- 

difluorophenyl) ethyl )thiocarbamoyl] imidazole (1.33 g, 5 
mmol) and 2-amino-5-methylpyridine (0.54 g, 5 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 90 'C for 7 h. The 
reaction was cooled to room temperature, poured into ethyl 
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acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.83 g (86%) of the titled product as 
5 yellow crystals : 

mp 195-196 'C; 

IR (KBr. cm-1) 3230, 1611, 1535, 1492, 1468, 1334, 1274, 
1236, 1190, 1111, 1065, 957, 821, 777, 716, 657, 608, 513; 
1h NMR (300 MHz, DMSO-d6) 5 11.59 (br s, IH) , 10.44 (br s, 
10 IH) . 7.83 (br s, IH) , 7.53 (d, J=8 Hz, IH) , 7.30 (m, IH) , 

7.02 (m, 3H), 3.80 (m, 2H) , 2.96 (t. J=7 Hz, 2H) , 2.16 (s, 
3H) ; 

MS (FD) m/e 307 (M+) ; 

UV(EtOH) 297nm (e=5129) , 2 68nm (6=7508) , 247nm (e=53 83) 
15 Anal. Calcd for C15H15F2N3S: C, 58.62; H. 4.92; N. 13.67. 

Found: C, 58.36; H, 4.98; N, 13.73. 

Kxamnle 3 22 
7^-17.- (7. . 6-d i f liinrophpnvl) ethvl 1 -N' - [2- (5- 
20 V.T-nmr))rTVT-P»7'-inv1 1 thiourea 

A solution of l-({2-(2,6- 
difluorophenyl) ethyl) thioccurbamoyl] imidazole (1.33 g, 5 
mmol) and 2-amino-5-bromopyrazine (0.87 g, 5 mmol) in N,N- 
dimethylforraamide (20 mL) was stirred at 95*C for 26 h. 
25 The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was purified by 
chromatography on silica gel to provide 0.31 g (17%) of the 
30 titled product as a white solid: 

mp 175-178 'C; 
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IR (KBr, cm-1) 3200, 1596, 1560, 1526, 1469, 1441, 1324, 
1259, 1179, 1161, 1114, 1012, 962, 899, 874, 788, 780, 667, 
601; 

% NMR (300 MHZ, DMS0-d6) 5 10.98 (br s, IH) , 10.51 (br s, 
IH), 8.33 (s, IH), 8.24 (s, IH) , 7.31 (m, IH) , 7.04 (m, 
2H) , 3.81 (m, 2H) , 2.97 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 372 (M+) , 374 (M+2); 

UV (EtOH) 333nm (e=10125) , 275nin (£=22570) , 201 nm (e=16801) 
Anal. Calcd for Ci3HiiBrF2N4S : C, 41.84; H, 2.97; N, 
15.01. Found: C, 42.10; H, 3.12; N, 14.73. 

ExamnlP 

N- r2 - (2 . 6-dif 1uoror.hP>nv1 ) er.hvl i -w - [2 - ffi- 

A solution of l-[(2-(2,6- 
difluorophenyDethyDthiocarbamoyl] imidazole (1.33 g, 5 
mmol) and 2-amino-6-ethylpyridine (O.Gl g, 5 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 95*C for 21 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.63 g (39%) of the titled product as 
dense yellow crystals: 
mp 147-148 'C; 

IR (KBr. cm-1) 2972, 1609, 1541, 1468, 1344, 1292, 1265, 
1225, 1155, 1073, 951, 804, 786, 727, 692, 635, 501; 
1h NMR (300 MHz, DMSO-ds) 5 11.97 (m, IH) , 10.48 (br s, IH) , 
7.59 (t, J=8 Hz, IH), 7.27 (m, IH) , 6.98 (m, 2H) , 6.89 (d. 
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J=8 Hz, IH), 6.80 (d, J=8 Hz, IH) , 3.87 (m, 2H) , 2.95 {t. 

J=7 HZ, 2H), 2.44 (q, J=8 Hz. 2H) , 0.93 (t, J= 8 Hz, 3H) ; 
MS (FD) m/e 321 (M+) ; 

UV{EtOH) 296nin (e=17512) , 266nin (e=15047). 246nm (e=14627) , 
5 201nm (e=16211) 

Anal. Calcd for C16H17F2N3S: C, 59.80; H, 5.33; N, 13.07. 

Found: C, 60.04; H, 5.38; N, 13.22. 

Fvaronle 324 

10 10.(7. P -rii f 1iioror>hPnv1 ) erhvl 1 -N' - [2- (6- 

1 nrn ) pvr-a ?; i nvll l-.h i ourea 
A solution of l-[(2-(2,6- 
difluoropheivl) ethyl) thiocarbamoyl] imidazole (4.0 g, 15 
mmol) and 2-amino-6-chloropyrazine (1.96 g, 15 ininol) in 

15 W,i7-dimethylformamide (25 liaL) was stirred at 95 'C for 18 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodixam bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was purified by 

20 chromatography on silica gel to provide 0.7 g (14%) of the 

titled product as a light yellow solid: 
mp 175-180 'C; 

IR (KBr, cm-1) 3232, 1588, 1512, 1468, 1414. 1296, 1240, 
1163, 1097, 1004, 981, 869, 777, 714. 659, 459; 
25 1h NMR (300 MHz, DMSO-d6) 8 11.07 (br s. IH) , 10.07 (br s. 

IH), 8.50 (s, IH), 8.28 (s, IH) . 7.28 (m, IH) , 7.00 (m, 
2H), 3.85 (m, 2H). 2.95 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 328 (M+). 330 (M+2); 

UV (EtOH) 327nin (e=10851) , 265nm (©=14817), 201 nm (e=16442) 

30 
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A solution of l-[(2-[4- 
cyano]thiazolyl)thiocarbamoyl] imidazole (2.35 g, 10 mmol) 
and 2-(2-pyridyl)ethylamine (1.29 g, lo mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 95*0 for 2 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, saturated sodium bicarbonate, 
and brine. The organic layer was concentrated and the 
residue purified by chromatography on silica gel to provide 
0.4 g (14%) of the titled product as a yellow solid: 
mp 160 'C; 

IR (KBr, cm-1) 3165, 3100, 2996, 2234, 1540, 1489, 1433, 
1305, 1266, 1219, 1159, 1132, 999, 904, 817, 758. 574, 435- 
NMR (300 MHz, DMSO-de) 6 11.88 (br s, IH) , 8.67 (br s, ' 
IH), 8.49 (d, J=4 HZ, IH), 8.11 (s, IH) , 7.69 (m, IH) , 7 23 
(m, 2H). 3.87 (m, 2H) , 3.01 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 289 (M+) ; 

UV (EtOH) 288nm (e=10826), 257 nm (e=19925), 205 nm 
(e=23658) . 

N-r2-(?. 6-dif1nnrr>nh^nxrl ^o^ h vn-w-rp-fy|- 
methvl )T^^rr^f^n^^^jp^^^-^j^ 

A solution of l-[{2-(2,6- 
difluorophenyl)ethyl)thiocarbamoyl]imida2ole (1.33 g, 5 
mmol) and 2-amino-4-methylpyridine (0.54 g, 5 mmol) in N,N- 
dxmethylformamide (20 mL) was stirred at 90-C for 3 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
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R2 -N C N (lA) 

R4 R, 

in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S. 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 t6 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 

R2 is a group of the formula 



R5 C c- 



wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

wherein y is 1 or 2; x is N, s, o and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Cs alkyl, C2-C6 alkenyl, or C2-C6 
al3cynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, Ci-Ce alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2-C8 alkenoxy; 

R6/ R?/ R8' and Rg are independently C3-C8 
cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy. 
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R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 allcyl, C2-C6 alkenyl, C2-C6 all^nyl , amino , cyano 
nicro C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethy 1 , 
clrboxymethyi, C.-C4 ai.cyI.hio, Ci-C4 ^^^^'^'^^ ' "^J^;^^ 
5 substituted ,Ci-C6)aikyi, or carbamoyl, or salts thereof, 

28. The method of claim 27 wherein R3 , M. R6, 
R-, RR, and R9 are all hydrogen. 

29 The method as reoited in claim 28 where.n 
0 R5 is phenyl,' substituted phenyl, naphthyl, substituted 

.„^hvl wridyl, substituted pyridyl, or cyclohexanyl . 

30 The method as recitea xu 

Rl is thiazoiyl, substituted thiazolyl, benzothiazoly 1 , 
substituted benzothiazolyl, pyrazinyl, substituted 
, 5 pyrazinyl , pyridyl , substituted pyridyl , P^^^-^f ^ 
^bstituted pyridazinyl, thiadiazolyl, or substituted 
thiadiazolyl. ^^^^^^ ^^^^^^^ ^^^.^ „ 

said compound is n- t2- (2-pyridyl. ethyll -N' - 12- <5- 

.0 ------- UdarrereTrral^^^^^ 

comprising also contacting at least one other anti-HIV 

agent with said HIV. w>T=i-ein 
33 The method as recited in Claxm 32 wherexn 

- -d agent . selected fr» dd. d.. or ^^^^^^ 

a human which comprises administering a compound of the 
formula below 
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R2 is a group of the formul; 



wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

Wherein y is 1 or 2; X is N, s, o and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl; or R5 is hydrogen, halo, cyano. carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, Ci-Cg alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2-C8 alkenoxy; 

R6' R7/ R8/ and R9 are independently C3-C8 
cycloalkyl, hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy 
carboxy, hydroxymethyl , aminomethyl, carboxymethvl, C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted C1-C6 alkyl; or two of which, along with the ' 
carbons to which they are attached, combine to form a 
stable, saturated or unsaturated, substituted or 
unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from s, o, or N; or Rg 
and R8, or R7 and Rg, along with the carbon to which they 
are attached, form a stable, saturated or unsaturated, 
substituted or unsubstituted, 3 to 7 membered organic 
monocylic ring having 0 to 4 hetero atoms selected from s 
O, or N; 
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) 



wherein Rii is a group of the formula 

-CH2-R14 



wherein Rl4 is phenyl, p-hydroxyphenyl, dif luorophenyl , 
fluorophenyl. pyridyl, or cyclohexenyl ; and _ 

R13 is methyl, ethyl, n-butyl, phenylmethyl, 
thiazolyl, benzothiazolyl, pyridyl, or thiadiazole and Ri3 
may be phenyl when Ri4 is p-hydroxyphenyl, and salts 

thereof. „, -54 

25 The compound as recited m Claim 24 m 

combination with at least one other therapeutic agent . 

26. The method as recited in Claim 25 wherexn 

said agent is selected from ddl, ddC, or AZT. 

27 A method for inhibiting the replxcatxon of 
HIV which comprises contacting a compound of the formula 



below 

S 



11 



R2 N C N Ri (^A) 



in which Ri is a stable saturated or unsaturated, 

r,=„v,ci-ti-uted 3 to 8 membered organic 
substituted or unsubstitutea, j co -.^^^^h from S 

nvonocyclic ring having 0 to 4 hetero atoms selected from 
7 Z N,- or Rl is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 -^-^Y//^^;^ ^ 
bicyclic ring having 0 to 5 hetero atoms selected from S, 



and N; 
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substituced indolyl, benzothienyl, substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl 
substituted benzofuryl, furyl, substituted furyl, 
quinolinyl, substituted quinolinyl, isoquinolinyl 
substituted isoquinolinyl, pyrazolyl, and substituted 
pyrazolyl ; 

or Ri3 is Rii as defined; 

Rl5 and Ris are independently C3-C8 cycloalkyl 
hydrogen, Ci-Cg alkyl, 03-05 alkenyl, halo, amino, nitro ' 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl , 
aminoraethyl, carboxymethyl . C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or halo substituted (Ci-Ce) alkyl - 
and salts thereof, with the proviso that R12 is not 
hydrogen when R15 and Rig are both hydrogen, Ri4 is phenyl, 
^13 is phenyl, z is 



>.o 



and n is O. 

22. The compound as recited in Claim 21 in 
combination with at least one other therapeutic agent. 

23. The compound as recited in Claim 22 wherein 
said agent is selected from ddl, ddc, or AZT. 

24. A compound of the formula 



S 



N N 
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benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl , 
substituted thiadiazolyl, benzotriazolyl, substituted 
benzotriazolyl, pyrrolyl, substituted pyrrolyl, xndolyl, 
5 substituted indolyl, benzothienyl , substituted 

benzothienyl, thienyl, substituted thienyl. benzofuryl, 
substituted benzofuryl, furyl. substituted furyl 
quinolinyl. substituted quinolinyl, isoquinol^l, 
substituted isoquinolinyl. pyrazolyl, and substxtuted 

10 pyrazolyl; or 

R14 is halo, cyano, carboxy, amxno. thxo, 

hydroxy, C1-C4 alkoxy, C2-C8 alkonyl, C2-C8 allcynyl, or C2- 

C8 alkenoxy; ca 
R12 is hydrogen, hydroxy, C1-C6 alkyl, C2-C6 

15 alkenyl, amino, cyano. nitro, C1-C5 alkoxy, carboxy 

. ^ydroxyrnethyl, aminomethyl, carboxymethyl, C1-C4 alkylthxo. 

C1-C4 alkanoyloxy, halo substituted Ci-Cg alkyl, or 

carbamoyl; and alkenvl; 

R13 is cyclo(C3-C8)alkyl, cyclo (C3-C8) alkenyi, 

20 ■ isothiazolyl, substituted isothiazolyl, tetrazolyl, _ 
substituted tetrazolyl, triazolyl, substituted tr.azolyl, 
pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl, substituted 
2 5 benzoxazolyl, benzimidazolyl , substituted 

benzimidazolyl,thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl. substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl 
30 ■ sLtituted thiadiazolyl. benzotriazolyl. substituted 

benzotriazolyl. pyrrolyl, substituted pyrrolyl, mdolyl. 
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wherexn R14 is cycle (C3-C8) alkyl. cycle (C3-C8) alkenyl- 
xsothiazolyl. substituted isothiazolyl , tetrazolyl 
substituted tetrazolyl, triazolyl, substituted triazolyl 
pyridyl, substituted pyridyl, imidazolyl, substituted ' 
imxdazolyl, phenyl, substituted phenyl, naphthyl 
substituted naphthyl, benzoxazolyl, substituted 
benzoxazolyl, benzimidazolyl , substituted 

benziraidazolyl,thiazolyl, substituted thiazolyl, oxazolyl 
substituted oxazolyl, benzothiazolyl , substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl 
pyridazinyl. substituted pyridazinyl, thiadiazolyl 
substituted thiadiazolyl, benzotriazolyl, substituted 
benzotriazolyl, pyrrolyl. substituted pyrrolyl, indolyl 
substituted indolyl. benzothienyl, substituted 
benzothienyl. thienyl, substituted thienyl, benzofuryl 
substituted benzofuryl, furyl, substituted furyl 
quinolinyl, substituted quinolinyl, isoquinolinyl , 
substituted isoquinolinyl, pyrazolyl, and substituted 
pyrazolyl; or 

Rl4 is a group of the formula 
(RlO)y-X- 

wherein Y is 1 or 2; x is N, s, or o, and 

RIO is cyclo(C3-C8)alkyl, cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl 
substituted tetrazolyl, triazolyl, substituted triazolyl 
Pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl 
substituted naphthyl, benzoxazolyl, substituted ' 
benzoxazolyl, benzimidazolyl, substituted 
benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl 
substituted oxazolyl, benzothiazolyl, substituted 
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10 



■ 1 r.hPnvl or substituted phenyl, and 
substituted pyridazxnyl, phenyl, or . .^^^^^ 

R14 is phenyl, substituted phenyl, pyrxdyl, sub 

pyridyl, or cyclohexenyl 

18 The formulation as recicea 

19 The formulation as recited m Claim 

'• least one other therapeutic agent, 

further comprising at least one 

20 The formulation as recited m Claim 

^ •!<! c,elected from ddl, ddC, or AZT. 
wherein said agent is seiectea 

21. A compound of the formula 




(IB) 



where 



in n is 0 to 4; 



15 Z is ^ 



/ 



C=Y 



or ^CH2 



wherein Y is S or O; 

Rll is of the formula 



20 



r 

•C Ri4 

I 
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R12 IS hydrogen, hydroxy. Ci-Cg alkyl. Cs-Cg alkenyl 
axnxno, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl ' 
amxnomechyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, trihalo (Ci-Cg) alkyl, or carbamoyl; or a halo- 
substituced Ci-Ce alkyl; 

R13 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring ' 
havxng 0" to 4 hetero atoms selected from S, O, and N; or 
R13 xs a stable, saturated or unsaturated, substituted or 
unsubstituted. 7 to 10 membered organic bicyclic ring 
havxng 0 to 5 hetero atoms selected from S. o, and N- or 

Rl3 IS Rii as defined; or 
Pharmaceutically acceptable salts thereof, and a suitable 
carrxer; with the proviso that R12 is not hydrogen when 
^) Rll is C1-C6 alkyl; R13 is C2-C8 alkenyl; z is 



/C=0 ; and -nasO; or 
ii) Rll is C1-C6 alkyl or 

Rl3 is C1-C6 alkyl or phenyl; z is 
\ 

^Cso ; and n=0 . 

17. The formualtion as recited in claim 16 
wherein R12, R15, and Rig are hydrogen, R13 is Ci-Cg alkyl 
thxazolyl, substituted thiazolyl, pyrazinyl, substituted 
pyrazxnyl. pyridyl, substituted pyridyl. pyridazinyl. 
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15 



20 



25 



■C Ri4 



is a scable =a.urated or unsaturated, substituted 
or unsubstituted, 3 to 8 me-nbered organic monocyclic ring 

or unsubstituted, 7 to 10 me^nbered organic ^^^^^'^^^^ 
Ling 0 to 5 hetero ato.s selected fro. S, O. and 
R14 is is a group of the formula 

(Rl0)y"X" 

Wherein y is X or 2. X is H, S, 0 and K.o is a stable 
saturated or unsaturated, substituted ^^^f^;'^^^^ 



CO 8 meinbered organic monocyclic ring having 
ato-as selected «rom S, O, and N: or Rio iS a stable 
saturated or unsaturated, substituted '^^^^f^^^'^^^^J^ 

alkvl Co-CS alkenyl, or C2-C6 alkynyl; or 

alkyl, C2 ^6 ^^^^ ^^3^^^ carboxy, 

R14 xs hydrogen, Ci CS aW^ ^ 
amino, thio, hydroxy, C1-C4 alkoxy, C2 C8 
alkynyl, or C2-C8 alkenoxy; ^^^malkvl 

R15 and R16 are independently C3-C8 .^^^ 
-,,1 alkenyl, halo, amino, nitro. 
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pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl. phenyl, or substituted phenyl, and 
R14 IS phenyl, substituted phenyl, pyridyl. substituted 
pyridyl, or cyclohexenyl . 

13. The method as recited in claim 12 wherein 
R14 IS phenyl, dif luorophenyl , f luorophenyl, pyridyl, 
cyclohexenyl. or p-hydroxyphenyl . 

14. The method as recited in Claim 11 further 
comprising also administering at least one other 
therapeutic agent to said human. 

15. The method as recited in Claim 14 wherein 
said agent is selected from ddl, ddC, or AZT. 

16. A pharmaceutical formulation comprising a 
compound of the formula (IB) 




wherein n is 0 to 4; 
Z is 



^C=:y or "^CHj 



Y is 0 or S; 

Rll is of the formula 
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3 



0 



wherein y is 1 or 2; X is N, S. O and RiO is a stable 
saturated or unsaturated, substituted or unsubstxtuted, 3 
to 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from S, 0, and N; or RiO is a stable, 
saturated or unsaturated, substituted or unsubstxtuted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S. O, and N; or RlO is hydrogen., C1-C6 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

R14 is hydrogen, halo, cyano, carboxy, ammo, thxo, 
hydroxy. C1-C4 alkoxy, C1-C6 alkyl. C2-C8 alkenyl, C2-C8 
alkynyl, or C2-C8 alkenoxy; 

R15 and RI6 are independently C3-C8 cycloalkyl, 
hydrogen, C1-C6 alkyl, C2-C6 alkenyl, halo, amino, nxtro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy. hydroxymethyl, 
aminomethyl. carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted C1-C6 alkyl; 

R12 is hydrogen, hydroxy, C1-C6 alkyl. C2-C6 alkenyl, 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl. C1-C4 alkylthxo, C1-C4 
alkanoyloxy. halo -substituted (C1-C6) alkyl . or carbamoyl ; 

R13 is a stable saturated or unsaturated, substituted 
or unsubstituted. 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 
R13 is a stable, saturated or unsaturated, substituted or 
unsubstituted. 7 to 10 membered organic bicyclxc rxng 
having 0 to 5 hetero atoms selected from S, O ^fjjj^^ 
R13 is Ril as defined, or pharmaceutxcally acceptable 

salts thereof, to said human. 

12. ■ The method as recited in claim 11 wherexn 
R12, R15. and R16 are hydrogen, Rl3 is C1-C5 alkyl. 
thiazolyl. substituted thiazolyl. pyrazinyl. substituted 
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11. A method for treating or inhibiting 
acquired immonodef iciency syndrome in a human which 
comprises administering a compound of the formula (IB) 




wherein n is 0 to 4; 
Z is 



C=Y or "^CH, 



Y is 0 or S; 

Rll is of the formula 



Rl6 



■? Ri4 



Rl4 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from s, o, and N; or 

R14 is a stable, saturated or unsaturated, substituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 
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aminomethyl, carboxymethyl , C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted Ci-Cg alkyl; 

R12 is hydrogen, hydroxy, C1-C6 alkyl, C2-C6 alkenyl, 
amino, cyano. nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , 
aminomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, halo -substituted (C1-C6) alkyl, or carbamoyl; 

R13 is a stable saturated or unsaturated, substituted 
or unsubstituted. 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 
R13 is a stable, saturated or unsaturated, substituted or 
unsubstituted, 7 to 10 membered organic bicyclic rxng 
having 0 to 5 hetero atoms selected from S. O, and N; or 

R13 is Rll as defined; or pharmaceutical ly acceptable 

salts thereof, to said human. 

7 . The method as recited in claim 6 wherein 
R12. R15' ^16 hydrogen, Ri3 is C1-C6 alkyl, 

thiazolyl, substituted thiazolyl. pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, phenyl, or substituted phenyl, and 
R14 is phenyl, substituted phenyl, pyridyl, substituted 

pyridyl, or cyclohexenyl . 

8 . The method as recited in claim 7 wherein 
R14 is phenyl, difluorophenyl,fluorophenyl, pyridyl, 

cyclohexenyl, or p-hydroxyphenyl . 

9 . The method as recited in Claim 6 further 
comprising also administering at least one other 
therapeutic agent to said human. 

10 . The method as recited in Claim 9 wherein 
said agent is selected from ddl, ddC, or AZT. 
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Y is 0 or S; 

Rll is of Che formula 



Ri6 



R, 



M 1 



Rl4 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 

R14 is a stable, saturated or unsaturated, substituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S. O. and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2 ; x is N. s , O and Rio is a stable 
saturated or unsaturated, substituted or unsubstituted, 3 
to 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from s, o, and N; or Riq is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O, and N; or Riq is hydrogen, Ci-Cg 

alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

Rl4 is hydrogen, halo, cyano, carboxy, amino, thio, 

hydroxy, C1-C4 alkoxy, Ci-Cg alkyl, Cz-Cq alkenyl, C2-C8 

alkynyl, or C2-C8 alkenoxy; 

Rl5 and Rig are independently C3-C8 cycloalkyl, 

hydrogen, Ci-Cg alkyl, cz-Cg alkenyl, halo, amino, nitro, 

cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl. 
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R13 is Rll as defined; or salts thereof, with HIV. 
2. The method as recited in claim 1 wherein 
R12, R15, and R16 are hydrogen, R13 is Ci-C6 alkyl. 
thiazolyl, substituted thiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyr idyl, pyridazxnyl, 
substituted pyridazinyl, phenyl, or substituted phenyl^ and 
R14 is phenyl, substituted phenyl, pyridyl, substituted 

pvridyl, or cyclohexenyl . 

3 The method as recited in claim 2 wherein 
R14 is phenyl, dif luor phenyl , f luorophenyl, cyclohexenyl, 

pyridyl, or p-hydroxyphenyl . 

4 The method as recited in Claim 1 further 
comprising also contacting at least one other anti-HIV 

agent with said HIV. 

5 . The method as recited in Claim 4 wherein 

said agent is selected from ddl, ddC, or AZT. 

6 A method for treating or inhibiting HIV m 
a human which comprises administering a compound of the 
formula (IB) 




(IB) 



wherein n is 0 to 4; 
Z is 



^C=Y or ^CH2 
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Rl4 is a stable, saturated or unsaturated, substituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2 ; x is N, S, O and Riq is a stable 
saturated or unsaturated, substituted or unsubstituted, 3 
to 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from S, O, and N; or Rio is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O, and N; or Rio is hydrogen, Ci-Cs 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

R14 is hydrogen, halo, cyano, carboxy, amino, thio, 
hydroxy, C1-C4 alkoxy, C1-C6 alkyl, C2-C8 alkenyl. C2-C8 
alkynyl, or C2-C8 alkenoxy; 

Rl5 and Rie are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxyraethyl , 
aminomethyl, carboxymethyl , C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted C1-C6 alkyl; 

R12 is hydrogen, hydroxy, C1-C6 alkyl, C2-C6 alkenyl, 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , 
aminomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoylojcy, halo -substituted (Ci-Ce) alkyl, or carbamoyl; 

Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S. O. and N; or 
R13 is a stable, saturated or unsaturated, substituted or 
unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 
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Claims 



1 K mechod tor inhibiting the replication o£ 
5 HIV Which comprises contacting a co-npound o£ the formula 



(IB) 




10 wherein n is 0 to 4; 
Z is 



/ / 



Y is 0 or S; 

Rll is of the formula 

1 5 R,5 



20 



R,4 is a stable saturated or unsaturated, substituted 
Irituted 3 to 8 membered organic monocyclic rxng 
or unsubstitutea, j t-u ^ ^ „ c n and N; or 

having 0 to 4 betero atoms selected from S, O. and 
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IH-NMR (CDCI3): 1.19-1.26 IH) , 1 . 47 - 1 . 55 IH, . 

2-52 (q. IH), a.66 - 3.75 (m, IH) , 6.66 (dd, IH) , 7.27 - 
7^41 5H), 7.47 (d, IH) , 7.60 (dd, IH, , 8.98 (broad s 

IH), 10.88 (broads., IH) . o^as., 
Mp = 192.0 - 193. OOC 
D 

[a] = - 52. 80 (c 1, CHCI3) 
20 



Examnlft /| p >p 

42. . HO ^".^"''■^^^-^-P^^"y^^'=i°P^oPylamine from Example 
423 and 2-axnxno-5-bromopyridine were reacted according to 
the procedures of Examples 93 and 94 using 2-amino-5- 
bromopyridine instead of 2-aminothiazole, to give the 
titled product as crystals 

iH-NMR (CDCI3): 1.19 - 1.26 (m, IH), 1.47 - I.55 (m, IH) , 
2.52 . (q, IH). 3.66 - 3.75 (m, IH) , 6.66 (dd, IH) , 7.27 - 
7^41 (m, 5H), 7.47 (d, IH) , 7.60 (dd, IH) , 8.98 (broad s 
IH), 10.88 (broad s., IH) . 
Mp = 195.5 - 196.5«»C 
D 

[a] = + 50O (c 1, CHCI3) 
20 
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15 



20 



MP- 189. 6-191. 
D 

[a] = - 62.7° (C 1. CHCI3) 
20 

(-)-N-cis-2-phenylcyclopropylamine (0.23 g, 1-7 
nunol) fro. Example 423 was condensed with 1- (5-chloropyrid- 
2-yl-thiocarbainoyl) -imidazole (0.4 g, 1-7 notvol) according 
to the procedure of Example 372 to yield the titled product 

as crystals. n c t c nw m 

iH-NMR CDCI3 5ppm 1.2-1.3 (IH, m, Cfls), ^ * ' ^ J^""' "1' , 
Ca2). 2.5-2.6 (IH, q, PhCH) , 3.7-3.8 (CfiN) . 6-6-6.7 (IH, d, 
pyr). 7.2-7.5 (7H. Ph, pyr) . 8.9-9.0 (IH. m) , 10.8-10-9 
(IH, NH) . 

Mp. 189. 2-191. 8«C. 
D 

[a] = + 59.30 (c 1, CHCI3) 
20 

p;-^pTT.T-.1 P 427 



25 



30 



fhimirea 

{..)-N-cis-2-phenylcyclopropylamine from Example 
424 and 2-amino-5-bromopyridine were reacted according to 
the procedures of Examples 93 and 94 using 2-amxno-5- 
bromopyridine instead of 2-aminothiazole, to gxve the 
titled product as crystals. 
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Exainn1f» 4^4 
(-^) Cip-?-nhPnvlrvr1ni^T-onv1^min^ 
• Compound B (1.2 g) was refluxed in a mixture of 
water-dioxane-hydrochloric acid cone. aq. (l:i:i) for 4 
hours. The solution was diluted with water, washed with 
dichlorome thane, basified with ammonium hydroxide (cone, 
aq.), extracted with dichloromethane, dried with 
sodiumsulfate, filtered and evaporated to yield the titled 
product as an oil. 

iH-NMR CDCI3 5ppm 0.8-0.9 (IH, CH2 , m) , 1.1-1.2 (IH, CHj 
m), 2.0-2.1 (IH, PhCH, q), 2.6-2.7 (IH, CHNH2 , m) , 7.1-7.4 
(5H, ph) . 

D 

[a] = + 62.70 (c 1, CHCI3) 
20 



{-)-N-(^is-;>-r7r^P^y1cVC30Prow^)-N--/S-.^H^ o rnn^/^■ir^-9-y1| _ 

(+) -N-cis-2 -phenyl cyclopropylamine (0.23 g 1 7 
nmiol) from Example 424 was condensed with 1- (5-chloropyrid- 
2-yl-thiocarbamoyl) -imidazole (0.4 g. 1.7 mmol) according 
to the procedure of Example 372 to yield the titled product 
as crystals. 

iH-NMR CDCI3 5ppm 1.2-1.3 (IH, m, CH2), 1.5-1.6 (IH, m, 
CH2), 2.5-2.6 (IH, q, PhCH), 3.7-3.8 (CflN) , 6.6-6.7 (iH, d, 
pyr), 7.2-7.5 (7H, Ph, pyr) , 8.9-9.0 (IH, NH) , 10.8-10 9 
(IH, NH) . 
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13C-NMR: 11.18. 21.83, 27.82, 57.11, 83.68, 126.34, 126.43, 
128.08, 128.18, 128.26, 128.78, 136.15, 136.85, 171.75, 

^laic'for C18H19N: C 76.84 %, H 6.80 %, N 4.99% 
5 Mp. 136. 7-137. 1°C 

Bl iH-NMR (same conditions as for A): 1.09-1.16 (IH, q), 
1.32-1.41 (IH, C), 2.24-2.38 (IH, q) , '''J';'' ^^^^ 

4.45, (IH, s), 6.4 (IH), 6.95-6.99 (2H. m) , 7.15-7.27 (7H, 

13c-^: 10.69, 21.82, 27.85, 56.87. 83.63, 126.35, 126.87, 
128.00, 128.13. 128.19. 128.83. 135.88. 136^54^ 171.55. 
Calc for C18H19N: C 76.84 %, H 6.80 %, N 4.99 % 
Mp. 143. 6-144. 7°C. 

p;ypmp1P 423 

( - ) r-^ «-7.- rTi^r.^7i nvrinnroDvl famine 
compound A (1.2 g) was refluxed in a mixture of 
water-dioxane-hydrochloric acid conc.aq. (1:1:1) for 4 
hours. The solution was diluted with water, washed w.th 
dichloromethane. basified with ammonium hydroxide (cone, 
aq ), extracted with dichloromethane. dried with sodxum 
sulfate, filtered and evaporated to yield the txtled 

product as an oil. n i 9 n H CHo. 

iH-NMR CDC13 5ppm 0.8-0.9 (IH, CH2 . m) . 1.1-1.2 ^^H. 012' 
in), 2.-2.1 (IH, PhCH, q), 2.6-2.7 (IH. CHNH2 . m) , 7.1-7.4 
(5H, Ph) . 



15 



20 



25 
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MS (FD) m/e 310 (M+). 312 (M+2); 

UV (EtOH) 305nm (e=11338) , 272nin (e=23394) . 

ExamnIP 4^7 

i*} m<] (-) N-fris-;>-nhpnv1rvr1nn^^py1| -.q_„.^^^^ ^ ^, 

Phenyl ai^o^PH^^^^ 
S-a-methoxyphenylacetic acid (2.0 g, 12 inmol) was 
dissolved in dichloro-methane (100 ml) and oxalylchloride 
(1.36 ml, 16 mmol) was added together with 2 drops of N N- 
dimethylformamide. The solution was stirred under an 
atmosphere of nitrogen gas at ambient temperature for 120 
minutes. The solvent and excess reagent were removed on a 
rotavapor. The oily residue was dissolved in 100 ml 
dichloromethane and D, L-cis-phenylcyclopropylamine (Example 
202) (2.0 g, 15 mmol) in pyridine (5.0 ml) was added. The 
solution was stirred for 15 minutes and diethyl ether (200 
ml) was added. The precipitate was filtered off and the 
solution was evaporated. The residual crystalline 
diastereoisomerical mixture was purified by flash- 
chromathography by elution with ethyl acetate-toluene- 
dichloroethane (1:2:2). The fractions . containing the faster 
eluting product were evaporated to yield product A. The 
slower eluting fractions were evaporated to yield product 
B. 

A] 1h-NMR (35 mg in 0.6 ml CDCI3, 294 K) 0.99-1.06 (IH, 
m), 1.29-1.38 (IH, m) , 2.29-2.38 (IH, q) , 3.00 (3H, s) , 
3.07-3.17 (m), 4.41 (IH, s) , 6.3 (IH) , 7.16-7.32 (lOH, m) . 
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1h NMR (300 MHZ, DMS0-d6) 5 11.38 (m, IH) , 10.64 (s, IH) , 
8.41 (ra, IH). 8.14 (d, J=2 Hz, IH) , 7.91 (m, IH),. 7.63 (m, 
IH), 7.33 (in, IH), 7.06 (d, J=9 Hz, IH) , 4.01 (m, 2H) , 
3 .10 (t, J=6 Hz, 2H) ; 
MS (FD) m/e 355 (M+) , 357 (M+2) ; 

UV (EtOH) 305nm (e=13169) , 273nm (e=25811) , 201 im 
(£=17493). 

fvamr^le 421 
T^f- f?-f:>-r ^-'P1nr>rnlT7^/-ririvT)et-hv1 1 -N' -f 2- (5- 

A solution of l-[(2-[5- 
chloro]pyridyl)thiocarbamoyl] imidazole (2.39 g, 10 mmol) 
and 2-aminoethYl-3-fluoropyridine(1.4g, 10 mmol) in N,N- 
dimethylformamide (25 mL) was stirred at 95 oq for 3 hours. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, and washed with water, saturated aqueous 
sodium bicarbonate, and brine. The organic layer was dried 
over anhydrous sodium sulfate, concentrated and the 
) resultant solid was purified by chromatography on silica 

gel to provide 0.96 g (31%) of the titled product as an 
. off-white solid: 
mp 170-173 OC; 

IR (KBr, cm-1) 3167. 3022, 1603, 1583, 1554, 1524, 1492, 
5 1474. 1449, 1367. 1342, 1317, 1238, 1222, 1173, 1142, 1087, 

835, 803; 

1h NMR (3 00 MHZ, DMS0-d6) 5 11.39 (m, IH) , 10.65 (s, IH) , 
8.42 (m, IH), 8.07 (d, J=2 Hz, IH) , 7.81 (m. IH) , 7.63 (m, 
IH), 7.33 (m, IH), 7.11 (d, J=9 Hz, IH) . 4.01 (m. 2H) , 
0 3.10 (t, J=6 Hz, 2H) ; 
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nunol) in acetonitrile (75 mL) was stirred at room' 
temperature for 23 hours. The resulting precipitate was 
collected ty filtration to provide 5.42 g (76%) of the 
titled product: 

IR (KBr, cm-l) 3218. 3088, 1594, 1565, 1550, 1465, 1387 
1370, 1340, 1309, 1251, 1196, 1182, 1096, 1053 938 82/ 

KMR (300 MHZ, DMSO-ds) 5 8.57 (., IH, , 3 30 IH) 
8.15 (m, IH), 8.03 (br s, IH) , 7.75 (m, IH) , 7.15 (d, J=8 
H2, IH), 6.80 (s. IH); MS (FAB) m/e 284 (M-h1) ; uv (EtOH) 
304n. (e=l3932), 274nm (e=13051) , 230 n. (e=11098) 204^ 
(e=17821) . 

ExamnIP 47^) 
N-r?-f?-r3-fhioro1nvridv1 lo^l ^ vl 1_M■-r7-(C- 
brP^10)Pvr^■dvn^hSo^1T•°^ 
A solution of l-[(2-[5- 

bromo]pyridyl)thiocarbamoyl] imidazole (7) (1.42 g, 5 mmofj 
and 2-aminoethyl-3-fluoropyridine (5) (0.7g, 5mmol) in 
i^,W-dimethylformainide (20 mL) was stirred at 950c for 3 
hours. The reaction was cooled to room temperature, poured 
into ethyl acetate, and washed with water, saturated 
aqueous sodium bicarbonate, and brine. The organic layer " 
was dried over anhydrous sodium sulfate, concentrated and 
the resultant solid was purified hy chromatography on 
silxca gel to provide 0.33 g (19%) of the titled product as 
a white solid: 
mp 184-187 OC; 

IR (KBr, cm-l) ^^^^^ 3033^ ^^^^^ ^^^^^ ^^^^^ ^^^^^ ^^^^ 

1473, 1447, 1364, 1342, 1315, 1236, 1221, 1172, 1142, 1087 
833; ' 
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Solvent removal provided 1.58g (70%) of the titled product 

as a brown oil: . 

IR (CHC13. cm-1) 2969, 2873, 1632, 1602, 1575, 1550, 1450, 

1414, 1359, 1246, 1219, 1212, 1203, l^^^, 1093; 
5 iH NMR (300 MHz, CDCI3) 5 8.31 (m, IH) , 7.29 (m, IH) , 7.13 

(m, IH), 3.03 (m, 4H) , 1.80 (br s, 2H) ; 
MS(FD) m/e 140 (M+) ; 
Titration (66% DMF/H2O) pKa 9.56 

r,r,^mr,^^ 418 

A solution of l,l'-thiocarbonyldiimidazole 
(4 95g, 25 mmol) and 2-amino-5-chloropyridine (3.28g, 25 
mmol) in acetonitrile (75 mL) was stirred at room 
15 temperature for 23 hours. The resulting precipitate was 

collected by filtration to provide 3.42 g (57%) of the 
titled product: 

IR (KBr, cm-1) 3218, 3090, 1599. 1572, 1551, 1529, 1471, 
1455, 1390, 1375. 1340, 1310, 1228. 1183. 1109, 1053, 939, 
20 831' 

iH^ (300 MHZ. DMS0-d6) 5 8.58 (m, IH) , 8.25 (m, IH) , 
8.05 (br s. IH). 8.03 (m, IH) , 7,65 (m. IH) . 7.15 (d. J=8 
Hz, IH). 6.80 (s, IH); 
MS (FAB) m/e 239 (M+1) ; 

UV (EtOH) 305nm (e=15141) , 273nm (e-14730) . 226 nm 
(e=11407), 203 nm (£=16456). 

p;y:^ynr.1 .=> 419 

A solution of i.l'-thiocarbonyldiimidazole 
(4.95g, 25 mmol) and 2-amino-5-bromopyridine (4.46g, 25 



25 



30 
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was stirred at approximately 550c for 17 hours. The 
resultant black solution was concentrated to an oil under 
reduced pressure, redissolved in ethyl acetate and water, 
and adjusted to pH 11.5 with solid sodium carbonate. The 
aqueous layer was salted with sodium chloride, extracted 
with ethyl acetate (7 x 40 mL) . and the combined extracts 
were dried over anhydrous sodium sulfate. Solvent removal 
provided 3.6 g (99%) of (4) as a black solid: 
IR {CHCI3. cm-1) 3019, 3011, 2977, 1708. 1603. 1578. 1454. 
1412. 1259. 1222. 1219. 1215, 1161. 1097. 1047. 804; 1h NMR 
(300 MHZ. CDCI3) 5 8.43 (m, IH) . 7.42 (m. IH) . 7.33 (m. 
IH), 3.97 (s. IH). 3.96 (s. IH) ; MS (FD) m/e 136 (M+). UV 
(EtOH) 263nm (e=3719). 203nm (e=3707) 



ExamnIP 417 
2-aminoprhv1 -?-f 1^iornnvT-ir|-in^ 

To a solution of 2-cyanomethyl-3-f luoropyridinein 
absolute ethanol (75 mL) and 5E hydrochloric acid (0.3 mL) 
was added platinum oxide catalyst (0.64 g) and the mixture 
was hydrogenated at 60 psig for 1 hour in a Paar 
hydrogenation apparatus. Filtered off the catalyst, 
concentrated the filtrate under reduced pressure to a brown 
oil, dissolved the oil in water (40 mL) and ethyl acetate 
(10 mL) and adjusted to pH 0.9 with concentrated 
hydrochloric acid. Separated the layers, extracted the 
ethyl acetate layer with lU HCl (1 x 10 mL) , combined the 
acidic aqueous extracts and washed them with ethyl acetate 
(4 X 30 mL). Adjusted the aqueous layer to pH 10.8, 
extracted with dichloromethane (6 x 30 mL) , and the 
combined extracts were dried over anhydrous sodium sulfate. 
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solvent removal provided 3.78 g (93%) of the titled product 

as a pale yellow oil: 

IH (CHC13. cm-l) 3607. 3439, 3019, 1607, 1576, 1451, 1416, 
1312 1257, 1218, 1209, 1167, 1105, 1053. 857, 803; 
IH^ (300 MHZ, CDC13) 5 8.38 (ra, IH) , 7.39 (m, IH) , 7.26 
(m, IH), 4.83 (s, 2H) , 3.73 (br s. IH) ; 
MS (FD) m/e 127 (M+) ; 

UV (EtOH) 263nm (£=2796), 201nin (e=3651) 
Anal. Calcd for C6H6FNO: C 56.69; H, 4.76; N, 11.02. 
Found: .C. 56.45; H, 4.97; N. 10.89 

jr^ap^nlP 415 

TO a solution of 2-hydroxymethyl-3- 
fluoropyridine(3.43 g, 27 nunol) in dichloromethane (30 mL) 
cooled to -lOOc was added neat thionyl chloride (4.4 mL, 60 
mxnol) dropwise over 5 minutes. The resultant pale green 
solution was stirred at -lOOc for 3 hours followed by 
evaporation to dryness to provide 4.66 g (95%) of the 
titled product as an off-white crystalline sol.d: 
IR (CHC13. cm-1) 2984, 1732, 1551, 1470, 1452, 1333, 1286, 
1273, 1237, 1219. 1208. 1193, 1094, 905, 863 806; 
iHNMR (300 MHZ. CDCI3) 5 8.69 (m, IH) , 8.06 (m, IH) , 7.89 

(m, IH), 5.09 (s, 2H); 
25 MS (FD).m/e 145 (M- free base). 147 (M.2 free base) 

0-^,..r.nniprh--1 " -f V-^^^r^^rT-i dine 

A solution of 2-chloromethyl-3-fluoropyridine 
30 hydrochloride (4.85 g, 26.7 nuuol) and potassium cyanide 

(3 47 g, 53.4 mmol) in methanol (50 mL) and water (20 mL) 



20 



wo 93/03022 



-470- 



PCT/SE92/00533 



hours at -60OC. The mixture was recooled to -750c, dry 
W,j^-dimethylformamide (8.52 itiL, 0.11 mol) dissolved in 
ethyl ether (50 mL) was added dropwise and the mixture 
stirred for 2 hours at -750c. water (175 mL) was 
introduced slowly at -IQOc, the aqueous layer extracted 
wxth ethyl acetate (5 x 200 mL) , and the combined extracts 
were dried over anhydrous sodium sulfate. solvent removal 
produced a dark brown oil which after vacuum distillation 
and purification by chromatography on silica gel provided 
4.4 g (35%) of the titled product as an off-white 
crystalline solid: 
mp 48-490C; 

IR (CHC13, cm-1) 3071, 3020. 2873, 2842, 1720, 1588, 1461 
1441; 

iHNMR (300 MHZ, CDCI3) 5 10.21 (s, IH) , 8.62 (m. IH) . 

7.57 (m, 2H); 

MS (FD) m/e 125 (M+) ; 

UV (EtOH) 263nm (e=1551) , 201nm (e=2188) 



ExamnIP 414 

2 -HY^IroTnrmethv 1 - ? - f iiinT-nr.Y-.-i i n ° 
A solution of 2-forTnyl-3-fluoropyridine (4.0 g, 
32 mmol) and sodium borohydride (309 mg, 8 mmol) in 
absolute ethanol (40 mL) was stirred at OOc for 15 minutes 
and at room temperature for 1 hour. The reaction was 
quenched with saturated aqueous ammonium chloride (5 mL) 
and filtered through diatomaceous earth to remove solids 
The filtrate was evaporated and the resultant white solid 
was dissolved in ethyl acetate and water. The aqueous 
layer was extracted with ethyl acetate (5 x 30 mL) and the 
combined extracts were dried over anhydrous sodium sulfate 
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added sodium borohydride (1-89 g, 50 nunole) . After 3 
hrs, the reaction mixture was filtered through Celxte, 
and concentrated to small volume. It was then taken 
up in chloroform and extracted with IN HCl (100 ml) . 
The organic phase was discarded. The aqueous phase 
was basified with aqueous ammonia, and extracted wxth 
chloroform. The organic phase was dried over magnesxum 
sulfate, and evaporated in vacuo to yield 3,4,5- 
trimethoxybenzylamine (427 mg) . ^ . , ^ 

lH-NMR(CDCl3)d: 6.58 (s, 2H, TMPh) , 3.85 (m, 6H, 2 X 
MeO), 3.82 (s, 3H, MeO) , 3.80 (m, 2H, CH2) • 

The titled compound was prepared analogous to Example 

105 

iH-NMR (CDCl3)d: 7.26 (d, IH. thiazole) , 6.85 (d, IH, 
thiazole), 6.64 (s, 2H, TMPh), 4.84 (d. J= 5.7Hz. 2H, 
CH2), 3.86 (m,6H, MeO), 3.85 (s, 3H, MeO). 
13c-NMR(CDCl3)d: 177 (C=S) , 161 (thiazole), 153 

(TMPh), 138 (TMPh), 137 ^^^^^-^^^ ' ' ) 
(thiazole), 104 (TMPh). 61 (MeO), 56 (MeO), 50 (CH2) • 



-?-fiuornpvri.ding 
Diy ethyl ether (500 mL) , n-BuLi (1.6 H in 

25 hexane. 62.5 mL, 0.1 mol) , and dry 1,4- 

diazabicyclot2.2.23octane (DABCO) (11.56 g, 0 1 
introduced into a 1 L flask under a dry N2 stream at -60 C 
and the resulting cloudy solution was stirred for 1 hour at 
-200c • The mixture was then cooled to -750c and an ethyl 

30 ether (50 mL) solution of 3-f luoropyridine (9 81 g 0 1 

mol) was added dropwise and stirring continued for 1 1/2 
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13C-NMR: 44. 55. 114. 118, 118, 127, 142, 144, 146 
152, 180 PPM 



Examnlf^ 411 

W- (3- (? , fi-rii f ^^^r^-3-^^P^hoy^.phf>nv1 ) ^t-y^ yi ) -w - - f 
bromonvridvi n^>l^..1^^^^ 
334 mg 2- (-2, 6-dif luoro-3- 
methoxyphenyDethylamine (Example 401) (mw 167. 2 
nunol) and 566 mg i-(2-(5- 

bromopyridyDthiocarbamoyl) imidazole (Example 392) („.w 
283.15) (2 mmol) were mixed in 3 ml acetonitrile. The 
mixture was slowly heated to reflux, and was then 
cooled to crystallize. Repeated crystallization from 
acetonitrile gave 238 mg of the pure titled product 
iH-HMIR: (DMSO) 3.12 2H (t), 3.86 3H (s) , 4.00 2H (m) , 
6.82 3H (m), 7.68-7.72 IH (m) , 8.12 IH (d) , 9.16 IH ' 
(s) , 11.35 IH (s) 



mw 



Examnlf. 41? 

N- f;;?- f 3 , 4 , 5-!-riTnp^hoxv) -hon;r v i ) -m-- f p- 
thiazo1vl)rhin.ir-»a 
The starting material 3,4,5- 
trimethoxybenzylamine was prepared by reduction of 
3,4,5-trimethoxybenzonitrile with cobalt chloride and 
sodium borohydride, according to the general method 
described by L.S.Heinzman in J. Am. chem. soc, 104. 
p. 6801 (1980). 

3,4,5-trimethylbenzonitrile (965 mg, 5 
nunole) and cobolt chloride (2.37 g, 10 mmole) were 
dissolved in methanol (70 ml). To the solution was 
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i;?- (9-rA/ri(iYl >^^^1 n -N' - (2- (5- 

100 mg N-(2-(2-pyridylethyl))-N"-(2-(5- 
chloropyridyD) thiourea (Example 404) was added to 
about 10 ml water. The suspension was heated to about 
90OC and pH was adjusted to about 3 by addition of 
hydrochloric acid. The titled product was isolated by 

iH-NMR (DMSO-d6): 3.6 2H (t), 4.2 2H (m) , 7.3 IH (d) , 
8.0-8.2 3H (m), 8.3 IH (m) , 8.6 IH (m) , 9.0 IH (m) , 
10.9 IH (s) , 11.4 IH (t) . 

356 mg Thiocarbonyl diimidazole (2 mmol) and 
346 mg 2-amino-5-bromopyridine (2 mmol) in 2 ml 
acetonitrile were stirred for 1 h at room temperature 
20 324 mg 2- (2-Benzotriazolyl) ethylamine (Example 402) 2 

nuuol) was then added. This mixture was stirred for 10 
„.in, and was then heated to reflux. After 20 m.n 5 ml 
more acetonitrile and 3 ml dimethyl formamide were 
added to give a clear solution. The solution was 
cooled and the resulting precipitate was collected 
after centrifugation. Recrystallization from 
acetonitrile-dimethylformamide gave 310 mg of the pure 

titled product. , ^ ^„ , v t iq iw 

iH-NMR (DMSO-dg): 4.44 2H (m) , 5 . 15 2H (m) , 7.18 IH 

30 (d). 7.56 2H (m), 7.90 IH (d) , 8.04 3H (m) . 10.93 IH 

(s) . 11.41 IH (s) 



25 
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Examnlf^ 407 
N-(2-(?-r>vrirlvlet:hv1 ))-- S!'.(7-('^. 
methvlpvridvl) )rhinnT->.^ 
1.78 g thiocarbonyl diimidazole (10 mmol) 
and 1.58 g 2-ainino-5-methylpyridine (10 mmol) in 15 ml 
acetonitrile were stirred for 1 h at room temperature. 
1.22 g 2- ( 2 -Aminoethyl) -pyridine was added. The. 
mixture was stirred 1 h at room temperature, and then 
17 h at 50*C. The mixture was cooled and crystals 
were collected by filtration. Recrystallization from 
acetonitrile gave 1.30 g pure titled product. 

Ih-NMR (DMSO-dg): 2.2 3H (s), 3.1 2H (t) . 4.0 2H (m) , 
7..0 IH (d), 7.2 IH (m), 7.3 IH (d) , 7.6 IH (m) / 7.7 IH 
(m) , 7.8 IH (m) , 8.6 IH (m) 

13C-NMR: 17.3, 36.3, 44.0, 112.1, 121.7, 123.5, 126.7, 
136.6, 139.7, 144.6, 149.2. 151.8, 159.0, 179.2 

ExamnIP 4nft 
(N- (2- (?-nvT-irlY^'='t:hv1 ) ) -m- -^?- (R- 
brPmODVridvl ) ) thi nnr-*^^ hcI gal ^ > 

100 mg N- (2- (2-pyridylethyl) ) -N- - (2- (5- 
bromopyridyl) ) thiourea (Example 405) was added to 
about 10 ml water. The suspension was heated to about 
SO'C and pH was adjusted to about 3 by addition of 
hydrochloric acid. The titled product was isolated by 
freeze-drying . 

iH-NMR (DMSO-dg): 3.6 2H (t) . 4.2 2H (m) , 7.2 2H (d) , 
7.9-8.1 3H (m), 8.3 IH (d) , 8.6 IH (m) , 8.9 IH (d) 
10.9 IH (s), 11.4 IH (t) 
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The reaction mixture was then heated to 50°C and was 
stirred for 17 hours. Crystals were collected by 
filtration after cooling of the mixture. 
Recrystallization from acetonitrile gave pure titled 

5 product • 

iH-NMR .(DMS0-d6): 3.5 2H (t), 4.2 2H (m) , 7.2 2H (d) , 

7.9-8.1 3H. (m). 8.3 IH (d) . 8.6 IH (m) , 8.9 IH (d) 

10.9 IH (s), 11.4 IH (t) 

fyamnIP 406 



1.39 g 2-Amino-5-nitropyridine (10 mmol) was 
dissolved in 20 ml tetrahydrofurane . 0.68g (10 mmol) 
sodium ethoxide (10 mmol) was added. The mixture was 
15 heated to 50°C and stirred for 30 minutes. The 

mixture was cooled, and most of the liquid was 
decanted from the formed red precipitate. The 
precipitate was taken up in 20 ml acetonitrile, and 
added to 1.78 g thiocarbonyl diimidazole in 10 ml 
20 acetonitrile. This mixture was stirred for 10 minutes 

at room- temperature. 1.22 g 2- (2-Amino-ethyl) pyridine 
was added and the mixture was stirred for one hour. 1 
ml Acetic acid was added, and the solvent was 
evaporated. The residue was washed with water. 
25 Repeated crystallizations from acetonitrile gave 1.28 

g yellow crystals of the titled product. 
iH-NMR (DMSO-d6): 3.1 2H (t), 3.2 2H (t), 7.2 IH (m) , 
7.3 3H (m). 7.7 IH (m) , 8.4 IH (m) . 8.5 IH (m) , 8.9 IH 
(d) 

30 
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at that temperature for 17 hours. The solvent was 
evaporated, and the titled product was isolated by 
column chromatography (silica-gel, mixtures of hexane- 
ethyl acetate. 

1h-NMR: 1.15-1.25 5H (m) , 2.50 IH (m) , 3.42 0.55H (m) , 
3.73 0.45% (m), 4.0-4.1 2H (q) , 6.7-8.15 8H (m) 

ExamnlP 40/1 
N-(2-(?-r>vrirlv1 ethvi n - w - (;>- f 
Chloronvridvl ) ) t-hS r^^^T-oa 

1.73 g 2-Amino-5-chloroKyridine (10 mmol) 
and 1.78 g thiocarbonyl di imidazole (10 mmol) were 
stirred for 2 hours in 15 ml acetonitrile . 1.47 g 2- 
(2-Aminoethyl) pyridine (12 mmol) was added, and the 
mixture, was stirred at room temperature for 2 hours. 
The reaction mixture was then heated to 50°C and was 
stirred for 17 hours. Crystals were collected by 
filtration after cooling of the mixture. 
Recrystallization from acetonitrile gave pure titled 
product . 

1h-NMR (DMSO-dg): 3.2 2H (t) , 4.1 2H (m) , 7.2-7.5 3H 
(m), 7.8-8.0 2H (m) , 8.2 IH (d) , 8.7 IH (m) , 18.0 IH 
(s) , 11.5 IH (s) 

Examr)1f> dO^ 

N- (2- (?-pYr;^dyAffr.hv1 ) ) -N- - (?.- (S-bromnnv^i rlwl ^^ ^^^p 
1.28 g 2-Amino-5-bromopyridine (10 mmol) and 
1.78 g thiocarbonyl diimidazole (10 mmol) were stirred 
for 2 hours in 15 ml acetonitrile. 1.47g 2-(2- 
Aminoethyl ) pyridine (12 mmol) was added, and the 
mixture was stirred at room temperat\ire for 2 hours. 
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(2 hours). The solvent was evaporated and the residue 
was made acidic with 100 ml 2M hydrochloric acid and 
extracted with 2 x 50 ml dichloromethane . The organic 
layers were dried and solvent was evaporated. 50 ml 
5 Toluene was added followed by 6 g thionyl chloride. 
The mixture was heated to 8G°C for one hour and the 
solvent was then removed. 100 ml Acetone was added, 
the solution was cooled in an ice-bath and 4 g sodium 
azide in 20 ml water and 100 ml toluene was added 
10 after which the mixture was washed with 3 x 50 ml 

water. The organic layer was dried (Na2S04) , the 
solvent was evaporated and the residue was dissolved 
in 100 ml dioxane. The dioxane solution was heated 
slowly to reflux, and kept at reflux 30 min. 25 ml 
15 concentrated hydrochloric acid was added and the 

mixture was refluxed for 2 hours. The solvent was 
removed and the residue was partitioned between 50 ml 
dichloromethane and 50 ml 2M hydrochloric acid. The 
aqueous layer was made basic by the addition of 50 ml 
20 25% sodium hydroxide solution, and extracted with 3 x 

50 ml dichloromethane. The dichloromethane solvent 
was evaporated and the residue was purified by column 
chromatography (silica-gel, mixtures of ethanol and 
ethyl acetate to give about 1:1 mixture of cis/ trans 
25 2- (2-ethoxyphenyl) cyclopropyl-amines . 

0.24 g 2-Aminopyridine ( 2.6 mmol) and 0.46 g 
thiocarbonyldiimidazole (2.6 mmol) were stirred in 5 
ml acetonitrile for 2 hours. 0.41 g (2.6 mmol) of the 
30 mixture of cyclopropyl amines was added, and the 

reaction mixture was heated slowly to VO^C and stirred 
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Examnl^ 

28.56 g methyl triphenylphosphonium bromide 
(SO^mmol) in 500 ml tetrahydrofurane was cooled to 
-50»C. 50 ml n-Butyllithium in hexane (about 1.6 m 
80 mmol) was added dropwise under stirring The 
mixture was slowly warmed to room temperature, and 
kept there for two hours. The mixture was then cooled 
to -30°, and 12 g 2-ethoxybenzaldehyde (80 mmol) was 
added. The mixture was warmed to room temperature 
and most of the solvent was removed and the residue 
was mixed with 400 ml ether and filtered. The solvent 
was evaporated and ethyl acetate was added to residue 
The solution was passed through a pad of silica gel 
This crude 2-ethoxystyrene was dissolved in 50 ml 
dichloroethane and used as such in the next reaction 
Step: 



0.1 g GUI was added, and the mixture was heated to 
reflux temperature. 8.80 g Ethyl diazoacetate in 30 
ml dichloroethane was then added dropwise over a 
period Of 1 hour. GC-analysis showed the formation of 
two products in a about 1:2 ratio. The two isomeric 
products were separated from other material by column 
chromatography (silica-gel, mixtures of hexane - ethyl 
acetate) . This gave 3.1g of a cis/trans mixture of 2- 
{2-ethoxyphenyl)-l-carboxyethyl cyclopropanes . The 
product mixture was hydrolysed in a refluxing mixture 
Of 50 ml ethanol . 10 ml water . 4 g sodium hydroxide 



M ^ 
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2-(2-ben20tria2olyl)ethanol was isolated by 
crystallization from cold ethanol. 

4.70 g Of the 2- {2-benzotriazolyl) ethanol 
(28.8 mmol) was dissolved in 200 ml diethyl ether and 
5 2 28 g pyridine (28.8 mmol) was added. The mixture 

was cooled to -50«>C, and 8.18 g triflic anhydride (29 
tnmol) was added. The mixture was removed from the 
cooling bath, and was allowed to reach room 
temperature. The mixture was filtered under dry 
10 conditions and added to a cold -40»C solution of ca 

150 ml ammonia in 50 ml diethyl ether. This mixture 
was allowed to reach room temperature, and ether was 
removed 50 ml 2M HCl was added, and this mixture was 
washed with methylene chloride. The aqueous phase was 
15 made basic by addition of 50 ml 25 % sodium hydroxxde 

and extracted with 3 x 25 ml methylene chloride. 
Evaporation of the solvent gave 2.10 g 2-(2- 
benzotriazolyDethylamine (12.9 mol) . This amine was 
used in the next step without further purification. 
20 324 mg 2- (2-benzotriazolyl) ethylamxne (2 

nunol) and 420 mg 1- {2-aminothiazole) -1 ' -imidazole 
thiocarbonyl (2 mmol) were mixed in 3 ml acetonxtrxle . 
The mixture was slowly heated to reflux, and was then 
cooled to allow the product to crystallize. Repeated 
25 crystallization from acetonitrile gave 23 4 mg pure N- 

(2- (-2-benzotriazolyl) ethyl) N- - (2-thiazolyl) ^^i-^- 
IH-NMR (DMS0-d6): 4.5 2H (m) , 5.1 2H (m) . 6.75 IH (d) . 
7.05 IH (d), 7.4 2H (m) , 7.9 2H (m) . 
13c-NMr'47, 56, 112, 119, 127, 1^5, 180^ „ , m 
30 Analysis C12H12N6S2: calculated C 47.35% H 3.97% N 

27.61%; found: C 47.3% H 3.95% N 27.2%' 
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IH-NMR ,DMS0-d6): 3.1 2H 3.8-4.0 5H <m, . 6 9-7 2 

3H („,, 7.4 l„ 9.8 IH broad peak. 11.7 1h broad 

peak 

Analysis C13H13F2N3OS2 : calculated c 47.40% H 3.98% N 
12.76%; found: C47.6% H 4.1% N 12.75% 

Exaninl^ 40? 

N-f?-f-?-Bftn7o^ri=^^^o1vn»^|.y^ p 

thiarnlYl|ftl1mrr-i 
59.5 g benzotriazole (.0.50 mol) was 
dassolved in 700 .1 dimethylf orxaanude. 160 g Sodium 

ZTT. ""'^ ^3.5 g 

ethyl chloroacetate (0.60 mol). The stirred mixture 
was slowly heated to 40»C, and kept at that 
temperature for 17 h Th*» 

^v,^ n. The solvent was evaporated and 

the residue was extracted with ethyl acetate ! gc 
Showed one major and one minor product. The minor 
product ethyl-2-(2-benzotriazolyl,acetate was isolated 
^fractional crystallization from cold mixtures of 
ethanol and ethyl acetate. 

"^•^ ^ °^ ^^^^ '"inor product (40 mmol) was 
dassolved in 50 ml diethyl ether-tetrahydrofurane" 1 : l 
and 1.5 g of lithium borohydride was added The 
reaction mixture was stirred for 17 h at room 
temperature. The solvent was removed and replaced 
with 50 ml butanol. 5 ml Water was added and the 
temperature was slowly raised to about 50°c. After 4 
h at this temperature the solvent was removed and the 
residue was partitioned between dichloromethane and 
water. The organic layer was dried, and the product 
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crystals of l-nitro-2 (2, 6-dif luoro-3- 
methoxyphenyDethene. ^ „ ^ , n„ 7 8 IH 

Ih-NMR (CDCI3): 3.9 3H (SI, o.!> 

(d), 8.1 IH (d). 

420 l-nitrt>-2-(2,6-di£luoro-3- 

methoxyphenyDertene was dissolved in 50 ml 

TeLZrofurane and added dropwise unde. 
a solution of 2 g lithiUM aluminm. hydr.de .n 50 ml 
cecahydrofurane. The mixture wa= refluxed for 
hours. The product amine was 

dropwise addition o£ 2 ml water followed ^ 2 ml 25% 
sodium hydroxide in water followed hy * J-"/- 

The mixture was then filtered. The filtrate 
«as' extracted with 2 x 20 ml 1 « HCl. The a^eous 
layer was made basic by the addxtxon of 50 ml 45 % 
sodium hydroxide solution, and then extracted w.th 3 x 
50 ml dichloro-methane. The 2- (2, 6-dif luoro-3- 
Lthoxyphenyl.ethyl-amine obtained ^ the e^poratxon 
Of solvent was pure enough for use .n the next step^ 
1H-N«R: 1.2 2H broad singlet, 2.6 2H («) , 2.7 2H Im) , 
3.65 3H (s), 6.4-6.6 2H (m) 

172 mg 2-(2,6-di£luoro-3- 
methoxyphe^^llethylamine (1.0 ™n.l, and 210 
aminothiazole,-l -imidazole thiocarbonyl (1.0 mmol. 
5 ml acetonitrile were refluxed for one hour. The 
solution was cooled, and crystallization ^^"-^ 
tor overnight, solid material was ^-^""J °" ' ^^^^^ 
recrystallized from acetonitrile to gxve 138 mg of 

titled product. 
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were mixed in 5 ml acetonitrile and refluxed for 30 
minutes. The mixture was cooled and crystals were 
filtered off. Recrystallization from acetonitrile 
gave 548 mg of the titled product 

iH-NMR (DMSO-dg): 3.4 2H (t). 4.0 2H (m) , 7.3-7.4 2H 
(m), 7.5-7.7 2H (m) . 8.0 IH (m) , 9.8 IH broad peak. 
12.0 IH broads peak. 

Analysis C16H12CI2FN3S2 : calculated C 48.00 H 3.02 N 
10.50; found: C 48.25 H 3.1 N 10.6 

Examni A /tQi 

N- (2- f ? , 6-r|1 n vnrp-3-mprhnrvnhPn^/^ ^ ^ .k,. - f 

thiarn1-u-| ) ^l^j^yp^p 

6.25 ml 1.6M n-butyl lithium in hexane was 
added dropwise to a solution of 10 mmol 2.4- 
difluoroanisole in 30 ml diethyl ether. The mixture 
was kept at -65°C during the addition. 3 ml 
Dimethyl formamide was then added, and the mixture was 
slowly (ih) allowed to warm to room temperature. The 
mixture was poured into a separation funnel containing 
50 ml ice-water. The ether layer was separated 
washed with 50 ml water and dried {Na2S04) . The 
solvent was evaporated, and the residue was 
redissolved in 50 ml ethanol. 2 g Ammonium acetate 
and 3 ml nitromethane were added and the mixture was 
refluxed for 3 hours. The solvent was evaporated, and 
the residue was partitioned between 50 ml 
dichlorome thane and 50 ml water. The organic layer 
was dried, and the solvent was evaporated, 
crystallization from cold ethanol gave 480 mg brown 
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iH-NMR (DMS0-d6): 2.2 3H (s) , 3.3 2H (t) , 4.0 2H (m) , 
6.7 IH (s), 7.4 IH (m), 7.5 2H (m) , 9.8 IH broad 
singlet, 11.7 IH broad singlet ^ ^ „ . „ 

Analysis C13H13CI2N3S2 : calculated C 45.09 H 3.78 N 
12.13; found: C 45.45 H 3.9 N 12.55 

(-7 - f? ■ f;^ >^i o-hTr.rnnhpnv1 ) ptnvl ) -N' - (2- 

500 mg 2 , 6-dichlorophenylethylaitimoniuin 
acetate (2 rmaol) (Example 397), 0.55 g l-(2- 
benzothiazolyl) thiocarbamoyl) imidazole (2 mmol) 
(Example 66) and 0.5 g diisopropyl-ethylamine were 
mixed in 5 ml acetonitrile and refluxed for 30 
minutes. The mixture was cooled and crystals were 
filtered off. Recrystallization from acetonitrile 
gave 497 mg of the titled product. 

iH-NMR (DMS0-d6) 3.3 2H (t) . 4.0 2H (m) . 7.3- 7.7 6H 
(m), 8.0 IH (d), 10.0 IH broad peak, 12.1 IH broad 

Ta^ysis C,6H13C12N3S2: calculated C 50.26 H 3.43 N 
10.99; found: C 50.3 H 3.45 N 11.1 



15 



25 



30 



500 mg 2, 6-dichlorophenylethylammonium 
acetate (2 mmol) (Example 397), 0.59 g l-V^2-(6- 
fluorObenzothiazolyl) thiocarbamoyl) imidazole (2 
naaol) (Example 80) and 0.5 g diisopropylethylamme 
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was cooled to room temperature, and 5 ml water was 
added dropwise, followed by 5 ml 25 % sodivim hydroxide 
in water. 10 ml water was then added, and the mixture 
was filtered. 10 ml acetic acid was added rapidly to 
the stirred filtrate. The 2,6- 

dichlorophenethylammonium acetate that precipitated 
was filtered off and dried. 

500 mg 2 , 6-dichlorophenethylammonium acetate (2 mmol) , 
0-42 g 1- (2-aminothiazole)-l' -imidazole thiocarbonyl 
(Example 103) and 0.5 g diisopropylethylamine were 
mixed in 5 ml acetonitrile and refluxed for 30 
minutes. The mixture was then kept at O^C for 17 
hours and the crystals were filtered off. 
Recrystallization from acetonitrile gave 265 mg of the 
titled product. 

Ih-NMR (DMSO-dg): 3.3 2H (t), 3.9 2H (m) , 7.2 IH (d) , 
7.35-7.6 4H (m) . 



ExamnlP ?Qft 
N-2- (2,6-dich^oror.henv^P^hY l ) -N - - (9- (4- 

methvlrhia7nivi nrhirM^T-of, 

500 mg 2, 6-dichlorophenylethylairanonium 
acetate (2 mmol) (Example 397), 0.48 g l-(2-(4- 
methylthiazolyl) thiocarbamoyl) imidazole (prepared 
analogously to 1- (2- thiazolyl) thiocarbamoyl) imidazole 
described in Example 103) (2 mmol) and 0.5 g 
diisopropylethylamine were mixed in 5 ml acetonitrile 
and refluxed for 30 minutes. The mixture was cooled 
and crystals were filtered off. Recrystallization 
from acetonitrile gave 598 mg of the titled product. 
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from ethanol-dimethylformamide gave 1.42 g of the pure 

product . 
Mp: 210OC 

iH-NMR (DMS0-d6): 2.27 3H (s), 2.96 2H (t) . 3.78 3H 
5 . (s), 3.83 3H (s). 3.84 2H (m) , 6.73 IH (s) . 6.85-7.04 

3H (m) ^ „ 

Analysis C15H19N3O2S2 : calculated C 53.39 H 5.67 N 

12.45; found: C 53.1 H 5.65 N 12.35 

^-9-f-?. . S -^imprhnyvTohRnethYl )-N'- (2- 
^^y^^r.^>1i^^o^vl) ) thiourea 
556 mg i- (2-benzothiazolyl) thiocarbamoyl) 
imidazole (2 initiol) (Example 66) and 362 mg 2,5- 
15 dimethoxyphenethylamine (2 mmol) in 5 ml acetonitrile 

were refluxed for one half hour. Recrystallization 
from ethanol-dimethylformamide gave 565 mg pure 
product. 

iH-NMR (DMS0-d6): 3.02 2H (t) , 3.77 3H (s) , 3.85 3H 
20 (s). 3.93 2H (m) , 6.92-7.04 3H (m) , 7.38 IH (m) , 7.53 

IH (m), 7.70 IH (m), 8.01 IH (m) 

Analysis C18H19N3O2S2: calculated c 57.88 H 5.13 N 
11.25; found: C 57.95 H 5.15 N 11.25 

25 |ryamn1P 397 

9.3 g 2, 6-Dichlorophenylacetonitrile (50 
mmol) in 50 ml diethylether was added dropwise to a 
mixture of 5 g lithium aluminum hydride in 200 ml 
30 ether. The mixture was heated to reflux, and reaction 

was allowed to take place for 2 hours. The mixture 
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Examnle 1Q4 
N-2- (2 . 5-dimfithoxvnhPnvlgrhvl ) -vs' - (7- ( 
f luorobenzothi a 7n1 vl 1 ) r h i nu-rt^^ 

450 mg 2 , 5-dimetho:Q^henethylamine (2.5 
5 mmol) and 740 mg l-((2-(6- 

f luoro ) benzothiazolyl ) thiocarbamoyl ) imidazole (2.5 
mmol) (Example 80) in 5 ml acetonitrile were refluxed 
for one half hour. The mixture was cooled, and 
crystals were filtered off. Recrystallization from a 
10 mixture of ethanol and dimethylf ormamide gave 640 mg 

of the pure product as very fine needles. 
Mp: 1960C 

1h-NMR: 3.00 2H (t) , 3.77 3H (s) , 3.84 3H (s) , 3.91 2H 
(m) , 6.91-7.03 3H (m) , 7.38 IH (m) , 7.70 IH (m) , 7.94 
15 IH (m) , 9.9 IH broad singlet, 12.0 IH broad singlet 

Analysis C18H18FN3O2S2 : calculated C 55.22 H 4.63 N 
10.73; found: C 55.3 H 4.70 N 10.75 

Examnlp ^Q"^ 

20 N-2- (-2 ■ 5-dimet.hoxvnhPnv1Pt:hvl ) -N- - (9- f4- 

methvlthiazolvl ) ) thionrpa 
1000 mg (4.46 mmol) l-(2-(4- 
methylthiazolyl) thiocarbamoyl ) imidazole (prepared 
analogously to 1- (2-thiazolyl) thiocarbamoyl) imidazole 

25 described in Example 103) and 800 mg 2,5- 

dimethoxyphenethylamine (4.42 mmol) in 7 ml 
acetonitrile were reflvixed for one half hour. The 
mixture was cooled to 0°C. crystals were filtered off, 
rinsed with acetonitrile and dried. Recrystallization 



— ^ 
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90% (27.72 g. 140 mmol)" in 300 mol of acetonitrile was 
stirred at ambient temperature overnight and then 
filtered. The precipitate was dried in vacuo to give 
the titled compound as a crude product which was 
5 stored and used for further condensations with various 

phenethylamines . 
Yield: 37 .5 g (95 %) . 

Pyampip 393 

10 1 - f q-rhlo r or.^^^iH-?.-Y1 -^>^^ nrarhamnvl ) imidazole 

In a 500 ml reaction- flask, N,N- 
thiocarbonyl-diimidazole (60.0 g, 3 37 mmol) was 
dissolved in acetonitrile (400 ml) at 50Oc with 
stirring. The solution was then cooled to 20°C. 2- 

15 Amino-5-chloropyridine (43 g, 337 mmol) was then 

added . 

The solution was stirred for 35 minutes and 
kept at ambient temperature over night. The solution 
was filtered and the crystalline mass consisted of a 

20 mixture of needles and pellets. The pellets were 

separated mechanically and purified by fluidization 
with a hair-dryer to give the titled product. 
1h-NMR DMSO-d6 5ppm 7.1-7.2 (2H, s, imid) 7.5-7.6 (IH, 
d, orto-coupling, pyr.) 7.9-8.0 (IH, s, imid.) 8.1-8.2 

25 (IH, d,d, pyr.) 8.6-8.7 (IH, d, meta-coupling, pyr.) 
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Examnl^ ^QO 

N-(2-(?.6-dif1uoi-n^nhor,o^ hvl ) -M'- fp- 
imidazolvD^him.T-p^ 

In a manner analogous to Example 93, using 
2,6-difluorophenethylamine and 2-aminoimidazole, the 
titled compound was obtained. 

Ih-NMR (DMSO + D2O) d: 7.28 (m, IH. DFPh) . 7.02 (t, 
2H. DFPh), 6.78 (broad, IH. imidazole), 6.62 (broad 
IH, imidazole), 3.79 (t, 2H, CHj) , 2.97 (t, 2H, CH2). 

N- (l-r<m1,no-?^- (s-imida^olvl ) -ethvi ) -w - r 2- (^-m^^^y^ ^ . 

1- (2- (5-methyl) -aminothiazole-1 ' - 
imidazolethiocarbonyl (prepared as described in 
Example 103, using 2-amino-5-methylthiazole instead of 
2-aminothiazole) (4.06 mmol, 910 mg) and histamine 
(4.05 mmol, 450 mg) in dimethyl formamide (10 ml) was 
heated to 50° C for 3 hrs. The mixture was 
concentrated and partitioned between ethyl acetate and 
saturated aqueous sodium bicarbonate. The organic 
layer was dried over MgS04 and concentrated to give 
the titled compoxind in 43 % yield (463 mg) . 
1h NMR (250 MHz, DMSO-dg) 62.18 (s, 3 H) , 2.80 (m, 2 
H), 6.57 (s, 1 H), 6.90 (s, 1 H) , 7.60 (s, 1 H) . 

1 - f2-Am1no-5-brornnpyridvl ) -i • - (imid;,^nwni- hinr-;.r-v.r.r,yi 

A mixture of 2-amino-5-bromopyridine, 97% 
(25.0 g, 140 mmol) and 1, 1 ' -thiocarbonyldiimidazole. 
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^ j- 1 7. - ( t; -■|->T-oTnn-?. - Tn«^i-hnw ^ -phPTIPr hvD -N ^ - ( 2 - ( 4 - 

^.^T^r^^hi »Tn^^r^ ) thiourea 
In a manner analogous to Example 105, 5- 

5 bromo-2-methoxyphenethyl-amine was condensed with 1- 

(2-amino-4-cyanothiazole)-l' -imidazole thiocarbonyl 
which was made in a similar way as described in 
Example 103. The titled compound was purified by 
silica gel column chromatography. 

10 iH-NMR (CDCI3 + CD3OD) d: 7.51 (thiazole) , 7.32 (d, 

IH Ph), 7.27 (s, IH, Ph). 6.76 (d, IH, Ph) , 3.90 (t, 
2H, CH2), 3.83 (s, 3H, MeO) , 2.97 (t, 2H, CH2) • 

Tryamr>1P 389 

in a manner analogous to Example 105, 2,6- 
difluorophenethylamine was condensed with l-(2-amino- 
4-cyanothia201e)-l' -imidazole thiocarbonyl which was 
20 made in a similar way as described in Example 103. 

The titled compound crystallized from methylene 

chloride. - ->o / 

(CDCI3 + CD3OD) d: 7.51 (s, IH. thiazole), 7.22 (m, 

IH, DFPh), 6.90 (t, 2H, DFPh) , 3.93 (t, 2H, CH2 ) , 3.08 
25 (s, 2H, CH2) . 
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The 2,2-dimethyl-2- (2-chloro-6- 
fluorophenyDethylamine was obtained hy reduction of 
2, 2 -dimethyl -2 (2-chloro-6-f luorophenyl) acetonitrile 
with cobalt chloride and sodiiom borohydride according 
to the method described by L.S. Heizman in J". Am. 
Chem. Soc, 104, p. 6801, (1980). It was then 
condensed with 1- (2-aminothia2ole) -1 ■ -imidazole 
thiocarbonyl in the analogous manner to Example 105. 
The titled compound was isolated by silica gel column 
chromatography . 

1h-NMR {CDCI3) d: 7.35-7.09 {m, 3H, Ph) , 6.95 ( d, IH, 
thiazole), 6.73 ( d. IH, thiazole) . 4.09 (d, 2H, CH2), 
1.50 ( s, 6H, Me ) . 

ExamnlP lft7 

N- (2- (5-hromo-2-methoyv)n henf?t-.hv1 ) -N'- (2- (A- 
methv1rhif)70lv1 )thin^^■r^^ 

In a manner analogous to Example 105, 5- 
bromo-2-methoxyphenethylamine was condensed with l-(2- 
amino-4-methylthia2ole) -1 • -imidazole thiocarbonyl 
which was made in a similar way as described in 
Example 103 . The titled compound crystallized from 
methylene chloride. 

1h-NMR (CDCI3 + CD3OD) d: 7.31 (d, IH. Ph) , 7.29 (s, 
IH, Ph), 6.72 (d, IH, Ph), 6.34 (s, IH, thiazole), 
3.95 (t, 2H. CH2), 3.79 (s, 3H, MeO) , 2.96 (t, 2H. 
CH2) , 2.23 (s, 3H. Me) . 
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4-methylthiazole)-l' -imidazole thiocarbonyl which was 
made in a similar way as described in Example 103 . 
The titled compound crystallized from methylene 
chloride . 

5 Ih-NMR (CDCI3 + CD3OD) d: 7.19 (m. IH, DFPh) , 6.87 (t, 

2H, DFPh), 6.35 (s, IH, thiazole) , 3.98 (t, 2H, CH2) , 
3-09 (t, 2H, CH2), 2.22 (s, 3H, Me). 

10 M- -dim»^>^^/^ (2 -^Viir^-rn-fi-f1uoro)phenprhy1 )-N^-(2- 

.-|^^^^r,^^/^ ^thiourea 
A solution of 2-chloro-6-fluorophenyl 
acetonitrile (1.69 g, 10 mmole) in dry THF (70 ml) was 
cooled to -60Oc, and lithium diisopropylamide (5.25 
15 ml, 10.5 mmole) was added. After 30 min, methyl 

iodide (0.68 ml, 11 ml ) was added into the reaction 
mixture, and the reaction was slowly warmed to 0°C, 
and kept at O^C for 1 hr. Then it was cooled to -60Oc 
again, and more lithium diisopropylamide (6 ml, 12 
20 mmole) was added. After 30 min, methyl iodide (1.87 

ml, 30 mmole) was added. The reaction mixture was 
allowed to warm to room temperature and Icept there for 
2 hr after which it was poured into a sodium hydrogen 
carbonate solution, and extracted with chloroform. 
25 The organic phase was washed with water, dried, and 

the solvent was evaporated in vacuo. The product 2,2- 
dimethyl-2 {2-chloro-6-fluorophenyl) acetonitrile (1.07 
g) was isolated by silica gel column chromatography. 
1h-nmr (CDCI3) d: 7.25 ( m, 2H, Ph) , 7.03 ( m, IH, 



30 



Ph) , 1.98 (s, 3H, Me ), 1.96 (s, 3H, Me). 
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ExamnlP ?ft-^ 
N- (2- (2-f luoro>r>hf.n«»hhv1 ) -w -(7- 
benzothiaznlvl ) ^hio^l^^Pa 
In a manner analogous to Example 105, 2- 
f luorophenethylamine was condensed with l-(2- 
aminobenzothiazole) -1 ' -imidazole thiocarbonyl which 
was made in a similar way as described in Example 103 , 
The titled compound crystallized from methylene 
chloride. 

1h-NMR {CDCI3 + CD3OD) d: 7.63 (q, 2H, benzo) , 7.32 

(m, 4H. benzo, FPh) , 7.10 (q, 2H, FPh) , 4.06 (t, 2H, 
CH2) , 3.11 (t, 2H, CH2) . 

Examplp 

N- (2- (2-f luoro)phenprhv l) -M- - (7- M- 

methvlthiaznlvl )MiioiiT-Pa 
In a manner analogous to Example 105, 2- 
f luorophenethylamine was condensed with 1- {2-amino-4- 
methylthiazole) -1 ' -imidazole thiocarbonyl which was 
made in a similar way as described in Example 103 . 
The titled con5)ound crystallized from methylene 
chloride . 

1h-NMR (CDCI3 + CD3OD) d: 7.23 (m, 2H, FPh), 7.06 (m, 
2H. FPh), 6.34 (d, j=lHz, IH, thiazole) , 3.99 ( t, 2H, 
CH2), 3.05 (m, 2H, CH2) , 2.20 (d. J=0.9Hz, 3H, Me). 

ExamnlP ?ft'; 
N- (2- (2 . 6-dif luoro)phenethv1 ) -w - (7- M- 
methvlthiaznlvl ^^hi^>^l^rpa 
In a manner analogous to Example 105, 2,6- 
dif luorophenethylamine was condensed with l-(2-amino- 
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The titled compound crystallized from methylene 
chloride. 

1h-NMR (CDCI3) d: 7.21 (m, IH, DFPh) , 7.15 (t, 2H, 
DFPh) , 4.00 (q, 2H, CH2 ) , 3.09 (t, 2H. CH2), 2.22 (d, 
J=0.5Hz, 3H, Me). 2.08 (d, J=0.6Hz, 3H, Me). 

r^-(7- (:?-flu orn)nhen.='rhv1 )-tJ' -{2-l6- 
f1iinrnbe rTnrbiazn1v1 ) thiourea 
In a manner analogous to Example 105, 2- 
f luorophenethylamine was condensed with 1- (2-amino-6- 
fluorobenzothiazole)-!' -imidazole thiocarbonyl which 
was made in a similar way as described in Example 103. 
The titled compound crystallized from methylene 
chloride . 

1h-NMR(CDC13 + CD3OD) d: 7.53-7.06 (m, 7H, benzo, 
FPh) . 4.04 (t, 2H. CH2), 3.10 (t, 2H, CH2) . 

Fvamolp ^82 
TJ-(:>-(2.6 -riif1uoro^r^hPnP>thv1 )-N^- (2-(6- 
f Inn-rnbpny.nt-hiaynlvl ) thiourea 
In a manner analogous to Example 105, 2,6- 
dif luorophenethylamine was condensed with l-(2-amino- 
6-fluorobenzothiazole) -1* -imidazole thiocarbonyl which 
was made in a similar way as described in Example 103. 
The titled compound crystallized from methylene 
chloride . 

1h-NMR (CDCls + CD3OD) d: 7.52 (m, IH, benzo), 7.40 
(m, IH, benzo), 7.14 (m, 2H, DFPh, benzo), 6.88 (m, 
0 2H, DFPh), 4.02 (t, 2H, CH2) , 3.14 (t, 2H, CH2). 
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7.23 (d, IH, Br-Py), 4.00 (q, 2H, Cli2-N) , 3.14 (m, 2H. 

cii2-py) . 

13C-NMR (CD30D)d: 179.59 (C=S) , 163.53 and 159.78 {F-£ 
inPy), 152.39 (Br-Py), 145.87 (F-Py ) . 145 . 63 and 
142.38 (F-Py). 142.28 (Br-Py ), 141 . 54 (Br-Py), 122.31 
and 122.26 (F-Py) , 120.94 and 120.45 (F-Py) , 114.59 
(Br-Py), 111.97 (Br-Py), 44.29 (5:H2-NH) , 27.32 {QH2- 
Ph) . 

ExamnIP 17q 

N- (2- (2 , 6-cji f 1noro)Dhenftthvl ) -m^- (^ -hf^.n^nt-hi ^-rr^iy-^ ) 

In a manner analogous to Example 105, 2,6- 
dif luorophenethylamine was condensed with 1- (2- 
aminobenzothiazole) -1' -imidazole thiocarbonyl which 
was made in similar way as described in Example 103 . 
The titled compound crystallized from methylene 
chloride . 

1h-NMR (CDCI3 + CD3OD) d: 7.64 (m, 2H, benzo) , 7.38 
(m, 3H, DFPh, benzo), 7.24 (t, 2H, DFPh) , 4.04 (t, 2H, 
CH2), 3.15 ( t, 2H, CH2). 

N-(2-(2. 6-dif]noro)r>hgn«»^hY^ ^ -vi'-(7-i/L t;- 
dimethvl ) fhi arnivi ) n„^o^ 

In a manner analogous to Example 105, 2,6- 
dif luorophenethylamine was condensed with l-(2-amino- 
4, 5-dimethylthiazole)-l' -imidazole thiocarbonyl which 
was made in a similar way as described in Exan^le 103. 
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mixture was warmed to room temperature, 150 ml ether 
and 25 ml acetone was added. The precipitate was 
removed by filtration, and the filtrate was 
concentrated to 1/3 of volume in vacuo. The remainder 
5 was washed once with brine, dried with Na2S04, and 
concentrated in vacuo. The crude material was 
purified by dry column flash chromatography 
(hexane/EtOAc) to afford 0.42 g of 3- (2 -hydroxy ethyl) - 
2-f luoropyridine as a brown oil. 
10 TO a solution of 0.20. g (1.42 mmol) of 3-(2- 

hydroxyethyl) -2-f luoropyridine in 8 ml of dry CH2CI2 
cooled to -40Oc was added 0.18 ml (0.8 mmol) 
trifluoromethanesulfonic anhydride under an atmosphere 
of nitrogen. After stirring for 3 0 min at -40Oc. 30 
15 ml of cold (-780C) NH3 (1) was added. The mixture was 

stirred, for 30 min at -40Oc, and then concentrated in 
vacuo to afford 1.03 g of crude salt which was washed 
twice with 20 ml diethyl ether to yield 0.82 g of 3- 
(2-aminoethyl) -2-f luoropyridine as a 
20 trifluoromethanesulfonic acid salt. 

1h-NMR (CD30D)d: 8.23 (d, IH, Py) , 7.98 (t, IH, Py) , 
7.40 (m, IH, py), 3.30 (t, 2H, CH2-N) , 3.12 (t. 2H, 
CH2-Py) . 

The crude 3- (2-aminoethyl) -2-f luoropyridine 
25 was condensed with N- (2- (5-bromo)pyridyl-N'- (1- 

imidazolyl) thiourea in a manner analogous to example 
103, to give the titled product. 

Ih-NMR (CD30D)d: 8.31 (d, IH, Br-Py) , 8,23 (m, IH, F- 
Py), 8.06 (m, 2H, Br-and F-Py) , 7.45 (m, IH, F-Py) , 
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methoxypyridine as a trif luoromethanesulf onic acid 
salt. 

1h-NMR (CD30D)d: 7.66 (d, IH, Py) , 7.03 (d. IH, Py) , 
4.04 (s. 3H, Ca3-0), 3.24 (t, 2H. CH2-N) , 3.03 (t, 2H, 
CH2-Py) . 

The crude 3- (2-aniinoethyl) -6-chloro-2- 
methoxypyridine was condensed with N-(2-(5- 
bromo)pyridyl-N'-(l-imida2olyl) thiourea in a manner 
analogous to Example 103, to give the titled product. 
1h-NMR (CD30D)d: 11.25 (broad s, IH, N-H) , 10.82 
(broad s, IH. N-H), 8.31 (s, IH, Br-Py) , 8.08 (d. IH, 
Br-Py), 7.89 (d, IH, Cl-Py) , 7.21 (m, 2H, Cl- and Br- 
Py). 3.96 (m, 5H, CH2-N. andCH3-0), 3.03 (t, 2H, CH2- 

Py) . 

l^C-NMR {CD30D)d: 179.45 (C=S), 161.43 (Cl-C in Py) , 
152.41 (Br-C in Py) , 145.92 (Cl-Py), 145.14 (MeO-C- 
Py), 141.89 (Br-Py), 141.51 (Br-Py), 120.32 (Cl-Py), 
116.48 (Cl-Py), 114.60 (Br-Py), 111.95 (Br-Py), 55.10 
(CH3-O), 43.76 (CH2-NH), 27.89 (CH2-Ph) . 

ExamnIP "^7 ft 
N- (2- r3- (2-Flunrn^n^/ridv1 1 Prh vl) -w - f ^- 
bromo)nvridvnrhionT-o^ 
The starting material, 3- (2-aminoethyl) -2- 
f luoropyridine, was prepared in following manner: 

A solution of 2.0 g (20.6 mmol) of 2- 
f luoropyridine in 25 ml of dry THF was cooled to -780c 
was added 25 ml (1.6 M in hexanes, 41.6 mmol) n-BuLi 
under an atmosphere of nitrogen. The mixture was 
stirred at this temperature for 2 hours before an 
addition of 4 ml ethylene oxide in 7 ml ether. The 
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Pyamnle 377 

M- f:>-r3- (fi - rh1nrn-2-Tn^rhnyv)pvr1dvnethv1 )-N^-(2-(5- 
]^^T^nTT^n^pvr•iriv1 ) r.hiourea 
The starting material, 3- (2-aminoethyl) -6-chloro- 
5 2-methoxypyridine, was prepared in following manner: 

To a solution of 1.0 g (7.0 mmol) of 2- 
chloro-6-methoxypyridine in 20 ml of dry THF cooled to 
-780c was added 10.9 ml (1.6 M in hexanes, 17.4 mmol) 
n-BuLi under an atmosphere of nitrogen. The 
10 temperature of the mixture was allowed to raise to 

-40Oc before an addition of 4 ml ethylene oxide in 6 
ml ether. The mixture was warmed to room temperature, 
50 ml water was added and the aqueous layer was 
separated and extracted with 2 x 100 ml EtOAc. The 
15 organic extracts were combined, washed once with 

water, dried with Na2S04, and concentrated in vacuo. 
The crude material was purified by dry colximn flash 
chromatography (hexane/EtOAc ) to afford 0.22 g of 3- 
(2-hydroxyethyl) -6-chloro-2-methoxypyridine as a 

20 yellowish oil. 

To a solution of 0.20 g (0.8 mmol) of 3-(2- 
hydroxyethyl)-6-chloro-2-methoxypyridine in 10 ml of 
dry CH2CI2 cooled to -50°C was added 0.18 ml (0.8 
mmol) trifluoromethanesulfonic anhydride under an 

25 atmosphere of nitrogen. The mixture was stirred for 

30 min at this temperature and an additional 10 min at 
-780c before a rapid addition of 30 ml of cold (-780c) 
NH3 (1) . The mixture was stirred for 15 min at room 
temperature, and then concentrated in vacuo to afford 

30 1.0 g of crude 3- (2-aminoethyl) -6-chloro-2- 



U 
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The titled compound was prepared in a manner 
analogous to the procedures described in Examples 348 
and 349, using 3-methoxystyrene instead of styrene. 
1h-NMR (CDCl3)d: 7.26-7.19 (t and d, 2H, o and 
thiazole), 6.90-6.69 (m. 4H, o, m, p, thiazole) , 3.76 
(s, 3H, OMe), 3.65 (broad s, IH, NH-CH-), 2.50 (q, IH, 
Ph-Cli-), 1.22 (m. 2H, Cyclopropyl) . 

13c-NMR (CDCl3)d: 178.6 (C=S) , 161.3 ( thiazole) , 159 . 8 
(£-OMe). 137.8 (Ph), 137.7 (thiazole), 129.5 (Ph) , 
121.6 (Ph), 114.5 (Ph), 112.8 (Ph), 111.0 (thiazole), 
55.2 (0-£lH3), 44.0 (£H-NH) , 22.6 (£H-Ph) , 12.1 (£H2 ) . 

ExamnlP M f> 

N-Cis- (D.T,) - (?- (2-FlnnT-nDhenvl ) rv rl onrnnvl ) -N^- (7- 

thiazovl thiniirf^a 
In a manner analogous to the procedures 
described in Examples 348 and 349 and using 2- 
fluorostyrene instead of styrene, the titled product 
was prepared. 

Ih-NMR (CDCl3)d: 7.32-7.05 (m. 4H) , 6.91-6.64 (m, 2H) , 
3.68 (broad s, IH, Cfi-NH) , 2.57 (q, IH, CH-Ph) , 1.70- 
1.40 (m, 3H), 1.31-1.18 (m, IH) . 

13C-NMR (CDCl3)d: 178.8 (C=S) , 162.5 and 160.5 (£-F, 
Ph) , 161.2 (thiazole), 137.4 (thiazole), 129.9 (Ph) , 
128.5 and 128.4 (m to F,Ph). 124.0 (p to F, Ph) 115.4 
and 115.1 ( o to F, Ph) , 111.8 (thiazole), 33.8 (£H- 
NH) , 16.4 (£H-Ph), 12.2 (£H2) . 
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^ l-^-i c.- m T.t - (;. - p-Morhnw\ -nhenvl cvcJoprorvl ) -N^- (2- 

The starting material, 3 -methoxystyrene , was 
prepared in following manner: 
TO a mixture of 26.2 g (73.4 mmol) of methyl 
triphenylphosphonium bromide in 200 ml of THF cooled 
to OOC. was added 42 ml (2M in THF, 82 mmol) of a 
lithium diisopropyl amide solution over 30 min. The 
mixture was stirred for an additional 2 hours then 10 
g (73.4 mmol) 3 -methoxybenz aldehyde was added dropwise 
over 25 min. The reaction mixture was stirred for one 
hour at room temperature and then heated under reflux 
for 14 hours. After cooling the solvent was 
15 evaporated in vacuo, the residue was diluted with 200 

ml diethyl ether and the precipitate was removed by 
filtration. The ether solution was washed with water, 
dried with Na2S04 and evaporated in vacuo. The 
product was purified by silica gel column 
20 chromatography (diethyl ether /cyclohexane) . 

yield: 2.83 g (29 %) . 

iH-NMR (CDCl3)d: 7.24 (t. J = 8.1 Hz, IH, Ph) , 7.21- 
6.98 (m. IH, Ph), 6.95 (t, J = 2.3 Hz, IH, Ph) , 6.81 
(ddd, J.= 8.1 HZ, 2.3HZ, 0.9 HZ, IH, Ph) , 6.69 (dd, J 
= 17.6 HZ, 10.8 HZ, IH, CH), 5.74 (dd, J = 17.6 Hz, 
0.9 HZ, IH, CH2), 5.25 (dd, J = 10.8 Hz, 0.9 Hz, IH, 
CH2) , 3.81 (s, 3H, CH3) . 

13C-NMR (CDCl3)d: 159.81 (C-3), 139.04 (C-1) , 136.79 
(C-a), 129.51 (C-5), 118.92 (C-6) , 114.15 (C-4) , 
113.46 (C-2), 111.53 (C-b), 55.22 (O-^Hs). 



25 



30 
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13C-NMR (CDCI3): 12.4/22.0, 34.7, 112.3, 113.1, 
126.8, 128.4, 129.2, 136.5, 140.9, 146.2, 151.3, 
180.2. 

Mp: 204 - 2050 C 

Anal, calcd. for Ci5Hi4BrN3S: C. 51.7; H, 4.05; N, 
12.07. Found C, 51.5; H, 4.0; N, 12.0. 

ExamnIP ^74 
5-Chloronvrid-:>-^/1Sgnt,hinm/^n^r» 

2-Amino-5-chloropyridine (10.28 g) was added 
in portions, with stirring, over a period of 25 
minutes to a solution of thiocarbonyl diimidazole 
(14,26 g) in acetonitrile (100 ml) at ambient 
temperature. The stirring was continued and the 
15 solution/suspension was left at ambient temperature 

for a few hours. The precipitate was filtered and 
washed with acetonitrile (3 x 25 ml) . The solid 
residue was dissolved in hot acetone and filtered. 
The acetone solution was evaporated in vacuo, the 
residue was dissolved in hot ethyl acetate and 
filtered through a pad of silica (diam. 7 c m x 3 cm) . 
The silica was washed with another portion of hot 
ethyl acetate. The combined solutions were evaporated 
in vacuo to yield a crude product (5 g) of the titled 
product . 

Ih-NMR (DMSO): 7.54 (d, J = 8.7 Hz, IH) , 8.17 (dd, J = 
2.7, 8.7 Hz, IH), 8.63 (d, J = 2.7 Hz, IH) . 
13C-NMR (DMSO): 121.4, 130.1, 139.4, 140.7, 143.9, 
148.6. 



wo 93/03022 



-439- 



PCr/SE92/00S33 



^. J-ft;_rv,^n•rn-;!-T^ Y^^^^/^ >-W^-f^^s-(D,L)-2- 
cis- (D,L) -2-Phenylcyclopropylamine (Example 
5 348) and an activated derivative of 2-amino-5- 

chloropyridine, i.e. 1- (2-ainino-5-chloropyridine) -1 ' - 
iraidazole-thiocarbonyl, were condensed using the 
procedures of Example 105 to give the titled product. 
Ih-NMR (CDCI3): 1.19 - 1.26 (m, IH), 1.46 - 1.55 (m, 
10 IH). 2.51 (q, IH), 3.64 - 3.74 (m, IH) , 6.74 (dd. IH) , 

7.30 - 7.40 (m, 6H) , 7.47 (dd, IH) , 9.2 (broad s, IH) , 
10 . 9 (broad s, IH) . 

13C-NMR (CDCI3): 12.4, 22.0, 34.7, 112.7, 124.7, 
126.8, 128.4, 129.2, 136.5, 138.3, 143.9, 151.1. 

15 180.2. 

Mp: 194 - 195.50c. 

^ j, f q.-RT-nmo- ^ -ryririvl) -N- - (clS- (P.L) -2- 
20 p]n^T.^/l rvcl nnropvl ) tlliomeg 

cis- {D,L) -2-Phenylcyclopropylamine (Example 
348) and 2-amino-5-bromopyridine were reacted 
according to the procedures of Examples 93 and 94, 
using 2-amino-5-bromopyridine instead of 2- 
25 aminothiazole, to give the titled product. 

iH-NMR (CDCI3): 1.19-1.26 (m. IH) , 1.47 - 1.55 (m, 
IH), 2.52 (q, IH), 3.66 - 3.75 (m, IH) , 6.66 (dd, IH) . 
7.27 - 7.41 (m, 5H) , 7.47 (d, IH) . 7.60 (dd, IH) , 8.98 
(broad s, IH) , 10.88 (broad s, IH) . 
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of acetonitrile was stirred at RT for 0.5 h. The 
mixture was filtered. The precipitate was dried and 
recrystallized from acetonitrile. 
Mp: 152 - 1530c. 

Ih-NMR (250 MHZ, DMSO): 5 8.20 (d, IH, pyridine), 7.98 
(dd, IH, pyridine), 7.45 - 7.40 (m, 5H, phenyl), 7.27 
(d, IH, pyridine), 3.94 (q, 2H, CH2NH) , 3.04 (t, 2H, 
phenyl-CH2) • 

i3c-NMR (250 MHz, DMSO): 6l79, 152, 143, 139, 139, 
129, 128, 126, 124, 114, 46, 34. 

N- (Cis- fP.L) -2-Phpnv1rvr1onT-nr^1 ) -M- - fp- 
pvridvl) t-hiniiT-Pa - 

cis- (D.L) -2-Phenylcyclopropylamine (Example 
348) and 2 -aminopyridine were reacted according to the 
procedures of Examples 93 and 94, using 2- 
aminopyridine instead of 2-aminothiazole, to give the 
titled product. 

1h-NMR: 1.19 - 1.27 (m, IH) , 1.45 - 1.55 (m, IH) , 2.50 
(q, IH), 3.67 - 3.78 (m, IH) , 6.73 - 6.78 (m, 2H) , 
7.27 - 7.34 (m, 5H) , 7.41 - 7.53 (m. 2H) , 1.08 (broad 
s, IH)." 

l^c-NMR: 12.4, 21.9, 34.6, 111.8, 117.3, 126.5, 128.2, 
129.1, 136.5, 138.2, 145.1, 153.0, 180.3. 
Mp: 184.5 - 186.00c. 
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20 



25 



iH-NMR (250 MHZ, CDCI3): 57.25 (d, IH, thiazole) . 7.24 
- 7.16 (m, 2H, phenyl). 6.92 - 6.81 (m, 2H. phenyl). 
6.70 (d, IH. thiazole). 3.79 (s, 3H, CH3O) . 3.57 (q. 
2H, CH2NH), 2.95 (t, 2H, phenyl-CHz) , 2,46. (s, 3H, 
SCH3 ) . 

13C-NMR (250 MHz, CDCI3): 5173, 162, 157, 137. 130. 



127 



, 126. 120. 111. 110. 55. 43. 30. 13 



10 ^1- o-pt-hnr , -^-f ) -N- - (?-- (5- 

yy^^^|.^.^^nvrjr^v^) thiourea 
The starting material 2- (2-ethoxy-6- 
fluorophenyDethylamine was prepared as described in 
Example 3 62. Following the condensation procedure 
15 described in Example 366 and using 2-amino-5- 

methylpyridine instead of 2-amino-5-bromopyridine. the 
titled product resulted. 

iH-NMR (250 MHZ, CDCI3): 58.65 (broad s. IH, NH) , 7.83 
(s. IH, pyridine). 7.41 (d. IH. pyridine). 7.22 - 7.05 
(q. IH. phenyl). 6.73 - 6.58 (m. 3H, phenyl, 
pyridine). 3.98 (q. 2H. Ca2CH3) , 3.98 (q, 2H. CIi2NH) , 
3.07 (t. 2H. phenyl-£22)' 2.25 (s. 3H. CH3)..1.40 (t, 
3H. CH2CH3)- 

13C-NMR (250 MHz, CDCI3): 6179, 168. 152, 145, 139, 
127, 127. 126, 111. 108. 108. 107. 63. 44. 22. 17. 14. 



30 



The product from example 374 (0.3 g, 1.76 
nunol) and phenethylamine (0.22 ml, 1.76 mmol) in 8 ml 



wo 93/03022 



-436- 



PCT/SE92/00533 



Examr>1P> •^fi7 
N-(2-(2-Erhoxv-6-f^noro)nh«:.n^^ hvl) (9- 
PVridvl )t,hinnT-,:.^ 

The starting material 2- (2-etho3cy-6- 
fluorophenyDethylamine was prepared as described in 
Example 362. Following the condensation procedure 
described in Example 3 66, and using 2-aminopyridine 
instead of 2-amino-5-bromopyridine, the titled product 
resulted. 

1h-NMR (250 MHz, CDCI3) 68.00 (d, IH. pyridine), 7.58 
(t, IH,. pyridine) , 7.14 (q, IH, pyridine), 6.91 - 6.59 
(m, 4H, phenyl, pyridine), 3.95 (q, 2H, CH2CH3 ) , 3.95 
(q, 2H, CH2-NH), 3.09 (t, 2H, phenyl-CH2), 1.39 (t, 
3H, CH2CH3) . 

13C-NMR (250 MHz, CDCl3)5l79, 164, 153, 145, 138, 
128, 128, 117, 112, 108, 107, 107, 64, 45, 22, 15. 



ExamnIP ?fift 
N-2- (2-MPt:hr)w>T^henerhv1 \ -M' - (0- 
thiazolvl )TnPt^-hv^^h^•r.«^^^^^^ 
Methyl iodide (0.425 g, 3.0 mmol) was added 
to a solution of N- (2- (2-methoxy)phenethyl) -N' - (2- 
thiazolyl) thiourea, (Example 94), (0.3 g 1.0 mmol) in 
15 ml of DMF. The mixture was stirred at RT for 8 h. 
Methyl iodide was evaporated and the mixture was 
poured to ice, extracted with methylene chloride, 
dried over Na2S04 and evaporated. The product was 
purified by silica gel column chromatography 
(EtOAc/petrolexom ether 10:100). 
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|Cf- (? - f7.-F. r >^nw^nhenprhv1 ) -N' - (?! - (5- 

y^rm'-' ^ r^"^"* t-h i ourea 
In a manner analogous to Example 151, 2- 
5 ethoxy phenethylamine was obtained from 2- 

ethoxybenzaldehyde . 

2-Ethoxy phenethylamine (1.1 g. 6.7 mmol) in 
20 ml of acetonitrile was added slowly to a mixture of 
1,1-thiocarbonyldiimidazole (1.32 g, 7.4 mmol) in 20 
10 ml of acetonitrile at OOc. The mixture was warmed to 

RT and evaporated. 2-Amino-5-bromo-pyridine (1.63 g, 
9 4 mmol) and this crude reaction mixture in 30 ml of 
DMF were refluxed for 6 h at 140Oc. After cooling to 
room temperature the reaction mixture was poured into 
15 ice-water and extracted with diethyl ether, dried over 

Na2S04 and the solvent was evaporated. The product 
was purified by silica gel column chromatography 
(EtOAc /petroleum ether 15/100) . 

Ih-NMR (250 MHZ, CDCI3) 58.73 (broad s, IH, NH) , 8.00 
20 (d, IH,. pyridine), 7.68 (dd, IH, pyridine), 7.26 - 

7 16 (m, 2H, phenyl). 6.96 -6.82 (m, 2H, phenyl). 
6,68 (d, IH, pyridine), 4.03 (q, 2H, CH2CH3). 4.03 (q, 
2H, CH2NH), 3.02, (t, 2H, phenyl-CH2) . 1-42 (t, 3H, 
CH2CH3 ) . 

25 13C-NMR (250 MHZ, CDCl3)5l79, 157, 152, 146, 141, 

131, 128. 127, 120, 113, 112, 111, 63, 46, 30, 15. 
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ethoxyphenyDethylamine, which was condensed with the 
product of Exanqple 103, using the procedure of Example 
105, to give the titled product. 

1h-NMR (250 MHz, DMSO) : 57.10 - 6.62 (m, 5H, phenyl, 
5 thiazole), 3.73 (q, 2H, CH2CH3), 3.52 (q, 2H, CH2NH) , 

2.62 (t, 2H, phenyl-CH2), 1-07 (t, 3H, CH2CH3 ) . 

ExamnlP -^(i'i 

N- (2 - f ? , S-piTnethQxv)Dhenethv1 ) - w - f :^-iwi- idvl ) t.h, nu-r^^ 
10 2, 5-Dimethoxy phenethylamine (0.36 g, 2.0 

mmol) in 7 ml of DMF was added to a solution of 1,1- 
thiocarbonyldiimidazole (0.3 6 g, 2.0 mmol) in 7 ml of 
DMF at QOc. After 5 minutes 2-aminopyridine (0.19 g, 
2.0 mmol) in 7 ml of DMF was added at 0°C . 
15 This mixture was refluxed at ISQOC for 4 

hours. After cooling to room temperature it was 
poured into ice-water and extracted with diethyl 
ether, dried over Na2S04 and the solvent was 

evaporated. The product was purified by silica gel 
20 column chromatography (EtOAc/petroleiom ether 15:100). 

Yield: 0.24 g (39 %) . 

1h-NMR (250 MHz, CDCI3): 68.41 (broad s, IH, NH) , 8.04 
(d, IH, pyridine), 7.61 (t, IH, pyridine), 6.94 - 6.67 
(m, 5H, phenyl, pyridine), 4.03 (q, 2H, CH2NH) , 3,78 
25 (s, 3H, CH3O), 3.73 (s, 3H, CH3O) , 3.00 (t, 2H, 

phenyl-CH2) . 
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{'^-•R-rnr t \r>--^-f>rho^r)r)hf^T\9X\]y} -N' - (2- 

1) 5-Broino-2-hydroxybenzylalcohol (5.0 g, 
5 24.6 mmol), ethyl iodide (11.5 g, 73.8 mmol) and K2CO3 

(3.4 g, 24.6 mmol) in 50 ml of acetone was stirred at 
+50OC overnight. The mixture was filtered and 
evaporated. The product was purified by silica gel 
column chromatography (EtOAc /petroleum ether 30:100) 
10 to give 5-bromo-2-ethoxybenzyl alcohol. 

Yield: 5.24 g (92 %) . ^ ^ ^^ 

iH-NMR (250 MHZ. CDCI3): 57.42 - 7.31 (m, 2H. phenyl), 
6 73 (d, IH. phenyl), 4.67 (d, 2H, £ii2-OH) , 4.07 (q, 
2H, CH2CH3). 1.60 (S, IH, OH), 1.43 (t, 3H. CH2CH3 ) • 

2) 5-Bromo-2-ethoxybenzyl alcohol (2.78 g, 
12.0 mmol) and pyridinium dichromate (4.51 g, 12.0 
mmol) in 120 ml of CH2CI2 was stirred at RT for 6 h. 
The mixture was filtered, washed with H2O, 0.5 N HCl 
20 and brine and dried over Na2S04 . The product was 

purified by silica gel column chromatography 
(EtOAc/petroleum ether 10:100) to give 5-bromo-2- 
ethoxybenzaldehyde . 

Yield: 2.33 g (85 %). 
25 iR-NMR (250 MHz, CDCI3) : 510.4 (s, IH, CHO) , 7.91 (d, 

IH, phenyl), 7.60 (dd, IH, phenyl), 6.88 (d, IH, 
phenyl), 4.14 (q, 2H, CH2CH3), 1-51 (t, 3H, CH2CH3). 

3) Following the procedure of Example 151, 
30 the aldehyde was transformed to 2- (5-bromo-2- 
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1h-NMR (250 MHz, CDCI3): 5 7.52 - 7.40, 6.80 - 6.64 
3H, phenyl), 4.18 (q, 2H, CH2CH3 ) , 1.50 (t, 3H, 
CH2CH3 ) 

13C-NMR {250MHz, CDCI3): 5188. 165, 161, 136, 109, 
108, 65, 14. 



3) Following the procedure of Example 151, 
this aldehyde was transformed to 2- {2-ethoxy-6- 
fluorophenyDethylamine, which was condensed with the 
product of Example 103, using the procedure of Example 
105 to give the titled product. 

Ih-NMR (250 MHz, DMSO) : 57.32 - 6.72 (m. 5H, phenyl, 
thiazole), 4.00 (q, 2H, CH2CH3), 3.78 (q, 2H, CH2-NH) , 
2.92 (t, phenyl-CH2). 1-33 (t, 3H, CH2CH3). 

ExamnIP' 

N- (2- f3-TsgproPQyv)phenethv1 ) -n- - f P-^h ia:,ow^ ) ^hio^^T -^p 

3-Isopropoxybenzaldehyde was prepared from 
3-hydroxybenzaldehyde and isopropyl iodide analogous 
to the procedure described in Example 361. By using 
the procedure of Example 151 this aldehyde was 
transformed to 2- (3-isopropoxyphenyl) ethylamine, which 
was reacted with the product of Example 103, following 
the procedure of Example 105 to give the titled 
product . 

Ih-NMR (250 MHz. DMSO): 67.44 - 6.84 (m, 6H, phenyl, 
thiazole), 4.69 - 4.64 (m, IH, isopropoxy-CH) , 3.87 
(q. 2H, CH2NH). 2.96 (t, 2H, phenyl-CH2), 1-3 6 - 1.32 
(m, 6H. 2CH3). 
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(7.-P.1-.hox ^/-<^-f1norn^p'hPnfinhv1 ) -N' - (2- 
ri^jan^nlvn thiourea 
5 1) 3-Fluorophenol (20.0 g, 178.4 iranol) , 

ethyl iodide (83.5 g, 53 5.2 inmol) and K2CO3 (49.3 g, 
356.8 nunol) in 250 ml of acetone were stirred at 50Oc 
overnight. The mixture was filtered and evaporated to 
give l-ethoxy-3-f luorobenzene. 

10 Yield 19.84 g (79%) . 

Ih-NMR (250 MHZ, CDCI3): 57.20 (q, IH. phenyl), 6.69 - 
6.57 (m, 3H, phenyl), 4.00 (q, 2H, CH2CH3), 1.40 (t, 
3H, CH2CH3). 

^5 2) 1.6 M Butyl lithium in hexane (24 ml, 

38.4 mmol) was added slowly (0.5 h) to a solution of 
i-ethoxy-3-f luorobenzene (5.0 g, 35.7 mmol) in 100 ml 
of dry THF at -650c under nitrogen. The solution was 
stirred at -65° C for 25 min. DMF (5.22 g, 71.4 mmol) 
20 was added dropwise to the solution. The mixture was 

allowed to warm to room temperature. 300 ml of ice was 
poured to this mixture and it was extracted with 
diethyl ether. Diethyl ether was washed with brine, 
dried over Na2S04 and evaporated. The product was 
25 purified by silica gel column chromatography 

(EtOAc /petroleum ether 10:100) to give 2-ethoxy-6- 
f luorobenzaldehyde . 
Yield: 3.69 g (61 %) . 
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2.97 (t, 2H, Ph-Ch2), 2.25 (s, 3H, thiazole-CH3 ) , 1-43 
(t, 3H, OCH2CH3). 

"c-NMR (250 MHz, DMSO): 5l76, 162, 157, 130, 128, 
127, 120, 112, 107, 106, 63, 44, 29, 17, 15. 
Mp: 188 - I89OC. 

N-(2-(3-F;rhQXY)D^lpnpr.hvl)-N■-f?-t-■hi•aT»^^/^ )f,hinn^^^ 
3 -Hydroxybenzaldehyde (3.0 g, 24.6 nunol ) , 
ethyl iodide {5.9 ml, 73.8 mmol) and K2CO3 (3.4 g, 
24.6 mmol) in 50 ml of acetone was stirred at +40Oc 
for 6 h and at RT overnight. The mixture was filtered 
and evaporated. The product was purified by silica 
gel column chromatography (EtOAc/petroleum ether 
15:100) to give 3-ethoxybenzaldehyde. 
Yield 2,91 g (79%) . 

1h-NMR (250 MHz, CDCI3): 9.97 (s, IH, CHO) , 7.45 - 
7.14 (m, 4H, phenyl), 4.10 (q, 2H, CH2CH3), 1.44 (t, 
3H, CH2CH3). 

By using the procedure of Example 151, 3- 
ethoj^benz aldehyde was transformed to 2-(3- 
ethoxyphenyDethylamine, which was reacted with the 
product of Example 103, following the procedure of 
Exan^jle 105 to give the titled product. 
1h-NMR (250MHz, DMSO): 67.60 (d, IH, thiazole) , 7.30 
- 6.93 (m, 4H, phenyl), 4.08 (q, 2H, OCH2CH3), 3.87 
(q, 2H, CH2-NH), 2.96 (t, 2H, phenyl-CH2). 1-42 (t, 
3H, OCH2CH3). 
Mp: 169 - 170Oc. 
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IH), 7.97 (dd, IH), 8.27 (d, IH) , 10.76 (s, IH) , 11.36 
(broad s, IH) . 

13C-NMR (DMSO-dg d) : 24.97, 33.19, 44.37, 106.22, 
106.39, 114.02, 121.58, 123.70, 129.32, 138.70, 
5 143.61, 152.05, 179.31. 

( 3 -Methyl-phenyl) acetic acid was reduced 
10 with lithium aluminum hydride in tetrahydrofurane 

under reflux to 2- (3 -methyl-phenyl ) ethanol, which was 
further transformed to 2- (3 -methyl-phenyl ) ethylamine 
by the procedure described in Example 106. 
Condensation of this amine with the product of Example 
15 103 and using the procedure described in Example 105, 

gave the titled product. 

13C-NMR (250 MHZ, CDCI3): 5178, 162, 138. 137, 137, 
" 130, 128, 127. 126.. 102. 47. 35, 22. 
Mp: 145'- 1460C. 

20 

PvamnlP 3 60 
^. O- (:)-E t bnw^nhPnPrhv1 ) -N- - (2- (4- 

mP^h^/^ ) rhi azoivl ) thiourea 
In a manner analogous to Example 105, 2-(2- 
25 ethoxyphenyl) ethylamine was condensed with l-(2-amino- 

4-methylthiazolyl) -1 ' -imidazole thiocarbonyl , which 
was made in a similar way as described in Example 103. 
to give the titled product. 

Ih-NMR (250 MHz. DMSO) : 57.32 - 6.73 (m. 5H, phenyl, 
30 thiazole), 4.09 (q. 2H. OCH2CH3). 3.86 (q, 2H. CH2NH) . 
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ExamnlP ^f^l 
N- (2 - (Vnvrlroxv) -nhPTiPrhvi ) -w - ^<^ . hrT>mr^-p. 
PvridinvDfhiniiT-of, 

3-Hydroxyphenethylamine and 5-bromo-2- 
aminopyridine were reacted according to the procedures 
of Examples 93 and 94, using 4-bromo-2-aininopyridine 
instead of 2-aminothiazole, to give the titled 
product.. 
Yield: 35 %. 
Mp: 176.5 - 178.00c. 

Ih-NMR (DMSO-dg d): 2.95 (t, 2R) , 3.90 (q, 2H) , 6.73- 
6.85 (m, 3H), 7.20-7.27 (m, 2H) . 8.08 (dd, IH) , 8.32 
(d, IH), 9.49 (s, IH). 10.84 (s, H) . 11.33 (t, IH) . 
■L^C-NMR (DMSO-dg d): 34.01, 46.30, 111.70. 113.26, 
114.41, 115.70, 119.32, 129.35, 140.41, 141.29, 
145.79, 152.29, 157.34, 179.07. 



N- (2- f 1 -TTlf rhvl ) -^-r^vT-r-nWI o^V^yi ) .w - f ^- rhl o^o-?- 
PVridinvl )t:hinm>oa 

2-(Aniinoethyl)-l-methylpyrrole and an 
isothiocyanate of 5-chloro-2-aininopyridine were 
condensed analogous to the procedures described in 
Example 105, to give the titled product. 
Yield: 78 %. 
Mp: 169. 5-170. OOC. 

Ih-NMR (DMSO-dg d): 3.01 (t, 2H) , 3.67 (s, 3H) , 3.93 
(q. 2H), 6.00 - 6.02 (m, 2H) , 6.74 (s, IH) , 7.32 (d. 



wo 93/03022 



PCT/SE92/00533 



-427- 



M- M-m^t-.hv l -^-r^^nl-Pnvl ) -N' - f 4-methVl-2- 

5 4-Methyl-3-pentenylamine and an activated 

derivative of 2-amino-4-methylthiazole, i.e. 1- (2- 
amino-4-methylthiazole)-l' -imidazole thiocarbonyl . 
were condensed according to the procedures of Example 
105 to give the titled product. 
10 Mp. : 164.5 - 165.50c. 

Analyses: Calculated C 51.73, H 6.71. N 16.45; Found C 
52.0, H 6.9, N 16.7. 

iH-NMR (CDCI3 d): 1.65 (s, 3H) , 1.73 (d, 3H) . 2.29 (d, 
3H), 2.40 (q, 2H) , 3.70-3.78 (m, 2H) . 5.16-5.22 (m, 
15 IH), 6.36 {q, IH) , 10.14 (broad s. IH) . 10.90 (broad 

IH) . ^„ 
13c NMR (CDCl3d): 17.16, 17.93, 25.83, 27.28, 45.69, 

105.04, 120.53, 134.84, 147.99, 160.79, 177.28- 

20 T:;yaTnn1P 356 

I^T- O - f :> ■ 6 - i-i f^^^nrn) -nhenet.hvl) -N' - (2- 
y^c^Ti^-iTniHarnivl > thiourea 
2, 6-Difluorphenetylamine and 2- 
aminobenzimidazole were reacted according to the 
25 procedures of Examples 93 and 94, using 2- 

aminobenzimidazole instead of 2-aminothiazole, to give 
the titled product. 
Mp: I95-7OC (dec) 

Ih-NMR (DMS0-d6 d): 3.16 (t. 2H) , 4.02 (q, 2H) , 7.14- 
30 7.24 (m, 4H) , 7.43-7.49 (m, 3H) , 11.13 (broads, IH) , 

11.40 (broad s, IH) . 
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and the residue was dissolved in water. The solution 
was heated to 60Oc for 20 minutes under stirring. The 

residue (0.29 g, 1.14 mmol) was dissolved in acetone 
at O^C. 

Triethylamine (0.315 ml, 2.3 itunol) was 
added, followed by ethyl chloroformate (0.16 ml, i 7 
nunol). The solution was stirred for 15 minutes and 
sodium azide (220 mg, 3,3 mmol) in water (2 ml) was 
added. The solution was stirred for 15 minutes, 
diluted with ethyl acetate, washed with water, dried 
with sodium sulfate, filtered and evaporated. 

The residue was dissolved in toluene (20 ml) 
and was stirred and heated at 90Oc for 1 hour. The 
solution was evaporated and dissolved in a dioxane- 
water-hydrochloric acid (cone, aq.) mixture (50:10:1, 
50 ml). The solution was stirred at ambient 
temperature for 20 minutes. The solution was 
evaporated and the residual amine-hydrochloride was 
condensed with 1- (2-amino-5-bromopyridyl) -l • - 
(imidazolyl)thiocarbonyl using the procedure of 
Example 94. 

The reaction-mixture was evaporated and the 
residue was purified by flash chromatography on 
silica-gel by elution with ethyl acetate-hexane (l-i) 
The collected fractions were evaporated to yield the 
titled product as crystals. 

IH-NMRCDCI3 6ppm 1.9-2.0 (3H, s, CH3CON), 3.0-3.1 
(2H, b.s., PhCH2CH2N), 3.9-4.1 (2H, b.s., PhCHsCHaN) , 

4.3-4.4 {2H, s, PhCii2N), 6.8-6.9 (2H, m) , 7.2-7.4 (IH, 

m), 7.7.-7.8 (IH, d) , 8.1-8.2 (IH, s) . 
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^o- (E;-'hT-ntnnnvrir!Y'' ^ ^-tbiourea 
Under an atmosphere of nitrogen-gas, 2,4- 
difluorobenzonitrile (Aldrich) (4.6 g. 33 mmol) was 
dissolved in tetrahydrofurane (200 ml) with starring 
under an atmosphere of nitrogen gas. The solution was 
cooled to -750c and lithium-diisopropylamide (25 ml, 
1.5 M sblution) was added. The solution was stirred 
for 15 minutes and dime thy Iformamide (10 ml) was 
added. The cooling was withdrawn and the solution was 
diluted with toluene (200 ml), washed with water, 
dried with sodium sulfate, filtered and evaporated. 
The residue (4.76 g, 28.5 mmol) was dissolved in 250 
ml toluene and benzyloxycarbonylmethyl triphenyl- 
phosphorane (14 g, 34 mmol) was added. 

The solution was stirred for 40 minutes at 
350c (slightly exothermic reaction), and then put onto 
a column of silica gel. The column was eluted with 
ethyl acetate-hexane 1:4, and the collected fractions 
were evaporated. A small part of the residue (0.5 g) 
was dissolved in methanol (50 ml) and acetic acid (6 
ml) and 5 % - Pd/C (300 mg) was added. The mixture 
was hy^ogenated in a Parr apparatus at 1.5 bar for 1 

hour . , , . ^ A 

The solution was filtered through celxte and 

evaporated. The residue was dissolved in acetic 
anhydride and the solution was stirred and heated to 
50OC for 20 minutes. Excess reagent was evaporated 
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20 



25 



30 



100 mg) and hydrogen gas, using a Parr apparatus at 
1.5 bar for 1 hour. 

The solution was filtered through Celite and 
evaporated, a part of the residue (50 mg, 0.26 nrniol) 
was dissolved in acetone at 0^0 . 

Triethylamine (50 na, 0.36 mmol) was added 
followed by ethyl chloroformate (30 ml, 0.32 mmol). 
The solution was stirred for 15 minutes and sodium 
azide (30 mg, 0.46 mmol) in water (2 ml) was added. 
The solution was stirred for 15 minutes, diluted with 
ethyl acetate, washed with water, dried with sodium 
sulfate, filtered and evaporated. 

The residue was dissolved in toluene (20 ml) 
and was stirred and heated at 90° c for 1 hour. The 
solution was evaporated and dissolved in a dioxane- 
water-hydrochloric acid (cone. aq. ) mixture (1:3:1). 
The solution was stirred at ambient temperature for 20 
minutes. The solution was evaporated and the residual 
2- (2 , 6-dif luoro-3-carboxamidomethyl phenyl ) ethylamine 
hydrochloride was condensed with 1- (2-amino-5- 
bromopyridyl )-!■-( imidazolyl ) thiocarbonyl using the 
procedure of Example 94. 

The reaction mixture was evaporated and the 
residue was purified by flash chromatography on 
silica-gel by elution with ethyl acetate-hexane (1:1). 
Evaporation of the collected fractions yielded the 
titled product. 

Ih-NMR CDCI3 Sppm 2.9-3.0 (3H, s, CH3), 3.1-3.2 (2H, 
t, PhCH2), 4.0-4.1 (2H, t, CH2N) , 6.8-6.9 (IH, d) . 
6.9-7.0 (2H, t), 7.7-7.8 (2H, m) , 8.0-8.1 (IH, s) . 
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The solution was slowly brought up to 
ambient temperature. Water was added and the solution 
was washed with ethyl acetate, acidified with acetic 
acid and extracted with ethyl acetate. 

The organic phase was dried with sodium 
sulfate, filtered and evaporated. 1 g of the residual 
solid (4.35 romol) and N, N-diisopropylamine (2.0 ml) 
were dissolved in dichloromethane (50- ml) and the 
solution was cooled to 0°C. 

Thionylchloride (0.50 ml, 6.9 mmol) was 
added and the solution was slowly heated to ambient 
temperature. Methylamine (3 ml) was added. The 
solution was stirred for 30 minutes and was washed 
with water, dried with sodium sulfate, filtered and 

evaporated. 

The residue was dissolved in a mixture of 
water and dioxane (1:2, 20 ml) and para-toluene 
sulphonic acid (0.5 g. 2.63 mmol) was added. The 
solution was stirred and heated to 60© c for 2 hours . 
The solution was neutralized with sodium hydrogen 
carbonate, extracted with ethyl acetate, dried with 
sodium sulfate, filtered and evaporated. 

The residue was dissolved in toluene and 
benzyloxycarbonylmethyl triphenyl-phosphorane (1.5 g, 
3.7 g) was added. The solution was stirred for 30 
minutes at 50Oc. The solution was put onto a silica- 
gel column. The column was eluted with ethyl acetate- 
hexane (1:2) and the collected fractions were 
evaporated. 0.15 g of the residue was hydrogenated in 
methanol (50 ml) and acetic acid (5 ml) with Pd/C (10 
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Examn1«=> 

N-(2-(;^,f^-d i f1iJoroohenv1)prhvi )-N--n-r.Y r ;.^-inYT )- 

thioiirP>a 

2, e-Difluorophenethylamine (1.0 g, 6.4 
5 mmol), 2-aminopyra2ine (0.61 g, 6.4 mmol) and N,N- 

thiocarbonyl-diimidazole (1.13 g, 6.4 mmol) were 
condensed according to the procedure of Example 93 to 
give the titled compound as crystals. 
Ih-NMR CDCI3 5ppm 3.1-3:2 (2H, t. PhCii2), 3.9-4.0 
10 (2H, t. Cii2N), 

6,8-6.9 (2H, t, Ph), 7.1-7.3 (IH, m, Ph) , 7.9-8.0 
(IH, s, pyr), 8.1-8.2 (IH, d, pyr) , 8.3-8.4 (IH, s, 
pyr), 9.3-9.4 (IH, b.s., NH) , 11.0-11.2 (IH, b.s.. 



15 



20 



NH) 



N- {2-{?,, f^-dif ^^1or^-'?-carboxaTnidnTnA^h^^^ nhf^ny^l \ »>^^y1 ) _ 
N' - {?,- fS-hrnmonvT-irtY'' ) -MTionT-6.j = | 
2,6-Difluorobenzaldehyde (10 g, 70.4 mmol), 
ethylene glycol (20 ml), triethyl-orthof ormate (10 ml) 
and para-toluene sulphonic acid in 1, 2-dichloroethane 
were heated to SOOc for 2 hours. The solution was 
neutralized with sodium hydrogen carbonate, washed 
with water, dried with sodium sulfate, filtered and 
25 evaporated. The residual oil was dissolved in 

tetrahydrofurane (700 ml) under nitrogen-atmosphere. 
The solution was stirred and cooled to -70Oc and n- 
BuLi (48ml, 1.6 M) was added slowly. The solution was 
stirred for 20 minutes. Dry-ice (20 g, 455 mmol) was 
30 added as quickly as possible (foaming). 
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1647 (1962)) (0.150 g. 1 nunol) was condensed with 165 
mg of the product of Example 103 according to the 
procedure of Example 105. The solution was put into a 
refrigerator (-IQOc) over night and the crystals were 
collected on a filter and washed with CH3CN. The 
stereochemistry was determined with NOE-dif f erence 
NMR. The crystals were pure cis. 

Ih-NMR CDCI3 5ppm 2.2-2.4 (3H, m) 2.6-2.7 (IH, m) 
3.9-4.0 (IH, q) 5.1-5.2 (IH, q) 6.6-6.7 (IH, d, 
thiazole) 6.8-6.9 (IH, d, thiazole) 7.3-7.5 (5H, m, 
Ph) . 



^^-lr.^ ^-m.j.) -o-m^^h^.^ -2-nhPnv1 -cvclnprorYl )-N' - (4- 

r-hl n-rnnhenvl ) f hiourea 
a-Methylstyrene (Aldrich) was transformed 
into the corresponding amine as a cis -trans mixture 
according to the procedure of Example 348. The amine 
(300 mg', 2.04 romol) and 4-chloro-phenylisothiocyanate 
20 were refluxed in CH3CN (5 ml) for 60 minutes. The 

solution was evaporated and final purification was 
made by f lash-chromatography on silica-gel by elution 
with ethyl acetate/n-hexane (1:4). The collected 
fractions were pure cis as determined by NOE- 

25 difference NMR. 

Ih-NMR CDCI3 51.1-1.2 (2H, m, CIi2) 1-4-1.5 (3H, S, 
CH3), 3.2-3.4 (IH, m, CIPI), 6.4-6.5 (IH, b.S., NH) . 
7.0-7.1 (2H, Ph), 7.3-7.5 (7H, s,+m, Ph) , 7.9-8.1 (IH, 
b.S. , NH) . 
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separated and washed with 1, 2-dichloroethane, basified 
with ammonia (cone, aq.) and extracted with 
dichloromethane (3 x 100 ml) . The organic-phase was 
washed with water (100 ml), dried with sodium- 
sulphate, filtered and evaporated. 

50 g of the residual oil was separated on 
1000 ml silica-gel, by elution with ethyl acetate, the 
product (cis) is the f aster-eluting component. The 
pure cis -fractions were evaporated to yield an oil 
(14g). 

Ih-NMR CDCI3 5ppm 0.8-0.9 (IH, CH2 , m) 1.1-1.2 (IH. 
CH2. m) 2.-2.1 (IH, PhCH. g) 2.6-2.7 (IH, CflNHsm. ) 
7-1-7.4 (5H, Ph.). 

Examni*. 149 

N- (c i R- (T?, T,) -? -Phenyl cvrlnnrnnvi ^ -w-- f p . ^,-! yl } - 

thimiT-^a 
The product cis-(D,L)-2- 
phenylcyclopropylamine from Example 348 was 
transformed into the titled product according to the 
procedure in Example 151. 

iH-NMR CDCI3 Sppm 1.2-1.3 (IH, CH2, m) 1.5-1.6 (IH, m) 
2.4-2.5 (IH, q, PhCfi) 3.6-3.7 (IH, m) 6.6-6.7 (IH, d) 
6.8-6.9 (IH, d) 7.2-7.4 (5H. m) 

N-(^1p-fP.T,)-?-PhPnv^rvr■^oH„^Y1]-M^-r9-^|^^^^p-,..•,| 

A cis/trans mixture of 2- 
phenylcyclobutylamine (C. Beard, A. Burger, JOC, 27, 
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(1:9). The solvents including styrene were 
evaporated. The residual oil contained a cis-trans 
mixture (3:7). The oil was dissolved in methanol (200 
ml) , and potassium hydroxide (30 g, 535 mmol) in water 
5 (50 ml) was added. The solution was refluxed for 2 

hours. The solution was cooled and diluted with 
toluene (100 ml) and water (100 ml). 

The water-phase was separated and acidified 
with hydrochloric acid. The solution was extracted 
10 with toluene. The organic phase was dried with sodium 
sulphate, filtered and evaporated, yielding a pale 
brown solid. The solid (70 g, 430 mmol) was dissolved 
in acetone (400 ml) with mechanical stirring under an 
atmosphere of N2-gas. Triethylamine (7 0 ml, 502 mmol) 
15 was added. The solution was cooled to 5° C and ethyl 
chloroformate (41 ml, 430 mmol) was added during 20 
minutes. The solution was stirred for an additional 5 
minutes. Sodium azide (30 g, 460 mmol) in water (100 
ml) was added and the solution was stirred for 30 
20 minutes. Toluene (400 ml) was added and a thick, 

white precipitate formed. The solution was decanted 
to remove the precipitate and dried with sodixam 
sulphate (50 g) . The solution was evaporated to 1/4 
of the original volume . The solution was diluted with 
25 1.2-dichloro-ethane (400 ml) and was refluxed for 3 

hours with evolution of nitrogen gas. 

TO the solution was added a mixture of 
hydrochloric acid (cone. aq. ) (100 ml), water (100 ml) 
and dioxane (200 ml). The solution was refluxed for 3 
30 hours with evolution of CO2 gas. The solution was 
diluted with water (200 ml) , the water-phase was 
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diethyl ether. This solid was filtered providing 65 mg 
(84%) of the hydrochloride salt. 

ExamnlP ^47 

5 N- (2- (?-F1noro-6-TnPf how) -nh^no^>^^ ) -m. - ^9-^v^^ p ,^^-,..-, | 

thimiT^a 

3-Fluoro-anisole (10 ml, 88 inmol) was 
dissolved in dry THF (200 ml). The solution was 
cooled to -750 C and n-BuLi (52 ml, 105 nunol) was 
10 added slowly. The pale yellow solution was stirred at 
-70Oc for 10 minutes. DMF (20 ml) was added and the 
solution was warmed to ambient temperature. Toluene 
(200 ml) was added and the solution was washed with 
water and evaporated to dryness. The product formed 
15 crystals. The aldehyde was transformed into the 

corresponding titled thiazolyl- thiourea product 
according to the procedure in Example 151. 
lHNMR,CDCl3 6 2.9-3.0 (2H, t) 3.7-3.9 (2H, t) 6.7-6.9 
(2H, q, m) 7-7.1 (IH, d. ) 7.15-7.3 (IH, q) 7.4 (IH, 
20 d) . 

C i s- f D . T.) -?-r>henv1 rvr 1 opT-nrnri an.s 
Styrene (100 ml. 873 mmol) , Cul (10 mg, 0.05 
mmol) and Pd(0Ac)2 dO mg, 0.045 mmol) in 1,2- 
25 dichloroethane (100 ml) was heated to reflux. Etl^l 

diazoacetate (50 ml, 475 mmol) in styrene (100 ml, 873. 
nunol) was added over 30 minutes. The solution was 
refluxed for an additional 5 minutes. The solution 
was cooled and filtered through a short column of 
30 alumina which was eluted with etl^l acetate/hexane 
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precipitate. The cream colored solid was filtered off 
and used in the next reaction without further 
purification. (6.89 g, 87%) 

The cream colored solid (2.88 g, 10.3 romol) 
was taken up in l-methyl-2-pyrrolidinone [Aldrich] . 2- 
Ethylamine-3-methoxypyridine was added and the solution 
was heated to lOO^C overnight. The solution was poured 
into ethyl acetate and washed with water and saturated 
sodium bicarbonate (3x 200 ml) . The organics were then 
dried over sodixim sulfate and concentrated. The crude 
material was purified by flash chromatography on silica 
gel using 40% ethyl acetate /hexanes, giving lOOmg (3%) 
of needle-like crystals: 
mp 178*C; 

IR (KBr, cm-1) 3157, 3037, 1595, 1562, 1534, 1314, 1275, 
1178. 1023. 825; 

1h NMR (300 MHZ, DMSO-d^) 511.53 (s,lH), 8.5 (s,lH), 

8.17-8.12 {m,2H). 7.68-7.65 (dd, J=8.75, 8.73Hz, IH) , 

4.24-4.18 (m.2H). 3.8 (s,3H), 3.2-3.17 (t, J=6.63Hz, 2H) ; 

MS (FD) in/e 366(M+), 368 (M+1) , 369 (M+2 ) ; 

UV (EtOH) 3 05nm (e=13005) . 275nm (e=28998) . 

Anal. Calcd for Ci4Hi5N40SBr : C, 45.78; H,4.12; N,15.25 . 

Found: C, 45.85; H,4.12; N, 15.12. 

E) P-r«=»r.3T-ar inn N- f ? - f f ^ -Mf^thow ^ iTvridvl ) ftthvll -N ' - f 2- 

fq-hT-OTno ^r^-irWllrhimiTPa hydrochloride 

N- [ 2 - ( ( 3 -Methoxy ) pyridyl ) ethyl ] -N • - 1 2 - { 5- 
bromo)pyr idyl] thiourea (70 mg, 0.02 mmol) was taken up ir 
a solution of methanol saturated with HCl. The solid 
immediately went into solution and then came back out as 
a white solid. More of the solid was crashed out with 
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IR (KBr, cm-1) 3074, 2949. 2253, 1578, 1459, 1286, 1017, 
821 ; 

IhnmR (300 MHZ, DMSO-d6) 5 8.07 (m, IH) , 7.43 (m,lH), 
7.35 (m,lH), 4.0 (s,2H), 3.8 (s,3H); 
MS (FD) m/e 148 (M+); 

UV (EtOH) 278nm (£=5407) , 219nm (£=7435) . 

Anal, calcd for C8H8N2O: C, 64.85; H,5.44; N. 18.91 

Found: C, 64.62; H,5.50; N,19.0. 

PrePf^rarion of ?-Krhv^P■Tnino-V T npt-.hnv^.p^.T-ifii^ f 

2-[ (3-methoxy)pyridyl]acetonitrile (2.0 g, 13 
mmol) in 25 ml ethanol was reduced at room temperatxire 
under 60 p.s.i. for 24 h using platinum oxide (0.5 g) and 
5N HCl (0.2 ml) as catalyst. The organics were 
concentrated and then taken up in ethyl acetate and 
water. in NaOH was added to pH 12 and the amine was 
extracted out (2x300 ml ethyl acetate) . The organics 
were then washed with brine and saturated sodium 
bicarbonate and then dried over sodium sulfate. The 
solution is filtered and concentrated giving 1.5 g of 
oily material. This is used without further 
purification. 



Thiocarbonyldiimidazole (5 g, 28 mmol) was 
taken up in acetonitrile (50 ml, anhydrous) and stirred 
2-Amino-5-bromopyridine [Aldrich] (4.85 g. 28 mmol) and 
30 ml acetonitrile was added to the solution. The 
solution was allowed to stir overnight forming a 
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1h NMR (300 MHZ, DMSO-d^) 5 8.5 (d, J=4 . 5Hz . IH) , 7.3 

{d,J=8.3Hz,lH), 7.25 (dd, J=8 .2, 4 . 6 Hz, IH) , 4.77 

(t,J=5.74Hz,lH), 4.48 (d. J=5 . 6Hz, 2H) , 3.77 (s.3H); 
MS (FD) m/e 139 (M+) ; 

UV (EtOH) 278nin (e=4909) , 220nin (6=6984) . 

Anal, calcd for C7H9NO2: C,60.42; H,6.52; N,10.07. 

Found: C, 60.32; H,6.54; N,10.23. 

B) p^or^^-r^rinn r.^ 9- f n-i.prhoxv)Pvri^^-n ^^^ronir.r i lg. 

Thionylchloride (100 ml) was added dropwise to 
2-Hydroxyinethyl-3-methoxy pyridine (13.9 g, 0.1 mol) 
while stirring in an ice bath. After initial fuming 
subsided, the thionyl chloride was added more rapidly. 
The solution was then heated to reflux for 2 h. After 
cooling, the thionyl chloride was removed under reduced 
pressure leaving brown crystals. The solid was taken up 
in 190 ml methanol and potassium cyanide (19.4 g, 0.298 
mol) dissolved in 80 ml of water was added to the 
methanolic solution. This solution was heated to reflux 
and allowed to reflux overnight. The solution was cooled 
down and 150 ml of saturated sodium carbonate was added 
and then poured into diethyl ether (500 ml) . The 
solution was extracted 3 more times with 500 ml diethyl 
ether. The collected organics were washed with brine and 
saturated sodium bicarbonate. The organics were dried 
over sodium sulfate and concentrated giving 12.1 g 
(81.7%) of brown crystalline solid. This solid was used 
in the reduction without further purification: 
mp 71''C; 
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UV (EtOH) BOSnm (e=13565) , 274nm (e=24201), 201 xm 
(e=17628) . 

Anal. Calcd for Cl3Hi4N4BrClS: C, 41.78; H, 3.78; N, 
14.99. Found: C, 42.02; H, 3.86; N, 15.16. 

N-f2-f f?-Methoxv)pvrir}vHo t hvn-K^'-[-p>-(e|- 
bromo)nvri dvi 1 ^^ i hvf»r-r>r.|T| ^t^- 

Preparer ion of ?-HvdrQX^nn«»^h^^l-^-n.^r^r^ ^ Tf^rri^ir.f, 
Potassium hydroxide {41.66g ,0.744 mol) was 
ground under nitrogen and stirred in DMSO (130 ml, 
anhydrous) for 20 min. 3 -Hydroxy-2 -hydroxymethyl ' 
pyridine hydrochloride [Aldrich] (47 g, 0.248 mol) was 
added and stirred for 30 min in an ice bath. Methyl 
iodide (35.2 g, 0.248 mol, 15.43 ml) in DMSO (20 ml) was 
added dropwise to the solution and then allowed to stir 
overnight at room temperature. 5N HCl was added to pH 1 
and the solution was extracted with dichloromethane {5X 
500ml) . The aqueous was then basified with 5N NaOH to pH 
14 and extracted with dichloromethane (3X 500 ml). The 
organics (base wash) were dried over sodium sulfate, and 
concentrated leaving tan colored crystals. The solid was 
recrystallized (50% etl^l acetate/hexanes ) providing 10.8 
g (32%) of the titled product as light tan crystals- 
mp 72**C; 

IR (KBr, cm-1) 3080, 1575, 1459, 1424, 1278. 1218, 1066 
809; 
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-|-r f?-;.miTi o -^-Hr-omnnvririvl )rhiQCfirbriTnPYl1 

A solution of 1,1- -thiocarbonyldiimidazole 
(17. 8G, 0.1m) and 2-amino-5-bromopyridine (17. 3g. 0.1m) 
5 in acetonitrile (150 mL) was stirred at room temperature 

for 2 hours. To this suspension was added the material 
described below. 

pifaninlP 345 

3^0 T^-rt)- f7.-nvridvl) 

^^ y^l ) 1 -w - f7.- f.n,inn-R--hroTnnnvridv1 ) thiourea 
To the above solution of 1- [ {2-amino-5- 
bromopyridyDthiocarbamoyl] imidazole was added 2-(2- 
aminoethyl) pyridine {14.7g. 0.12m) stirred at r.t. for 2 
15 hours and at 50 'c 12 hours. The reaction was cooled to 

room temperature, filtered, washed with acetonitrile. 
The resultant solid was dissolved in methanol, filtered, 
hydrogen chloride gas was bubbled into this solution with 
cooling. Solvents removed under reduced pressure and the 
20 resulting residue was recrystallized from methanol ethyl 

ether to provide 24. 8g (76%) of the titled product as a 
white solid: 
mp 215-216*C; 

IR (KBr. cm-1) 3015. 2576, 1634, multiple peaks between 

25 (1633-400) ; 

1h NMR (300 MHZ, I»lSO-d6) 5 11.30 (s, IH) , 10.75 (s, IH) , 

10.78 (S,1H), 8.80 (d, IH). 8.40 (t. IH) . 8.22 (s. IH) . 

7.97-8.00 (q. IH) . 7.82-7.90(d. IH) . 7.80{t. IH) . 7.10 

(d, IH). 4.10(g,2H). 3.35 (t, 2H) ; 

30 MS (FD) m/e 338 (M+); 
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IH), 7.22-7.18 (m, IH) , 7.05 (d, J=8.9 Hz, IH) , 4.05-3.95 

(m, 4H), 3.00 (t, J=6.3 Hz, 2H) , 1.29 (t, J=6.9 Hz, 3H) ; 
MS (FD) 2n/e 380 (M+) , 382 (M+2); 
UV (EtOH) 305nm (e= 16291), 276run (e= 36829). 



N- f 2 - f hoTo^ridvl ) pr.hvl i -w - r 2 - f s-hT-nmo^nvr-i i 
thionrpa hvrirnf-h1 r^j-j 
N- [ 2 - { 3 -e thoxypyr idy 1 ) etl^l ] -N ' - [ 2 - ( 5 - 
bromo)pyridyl] thioxirea {5.17 g, 13.5 mmol) was dissolved 
in a saturated solution of methanolic HCl (ICQ mL) with 
stirring. After complete dissolution, a precipitate 
started to form. The solution was poured into Et20 (400 
mL) with stirring, and the resulting white solid was 
filterefi. The crude product was triturated with 10% 
MeOH/EtOAc to provide 5.47 g of the titled product (97%) 
as a white solid: 

203-205''C (d) ; 

IR (KBr, cm-l) 3226, 3007, 2306, 1593. 1565, 1530, 1472, 
1290, 1197, 1172; 

1h MMR (300 MHZ. DMSO-dff) 5 11.24-11.20 (m, IH) , 10.65 (s, 
IH), 8.29 (d. J=5.3 Hz. IH) , 8.17 (d. J=2.3 Hz. IH) . 
7.96-7.88 (m, 2H) , 7.73-7.68 (m, 2H) , 7.08 (d, J=8.9 Hz. 
IH), 4.10-4.03 (m, 4H), 3.24 (t, J=6.0Hz. 2H) , 1.27 (t. 
J=6.9 Hz, 3H); 

MS (FD) Jji/e 380 (M+) , 382 (M+2); 

UV (EtOH) 304nin (e=13635), 276nin (e=28876) . 

Anal. Calcd for Ci5Hi8BrClN40S : C, 43.13; H, 
4.34; N. 13.41. Found: C, 42.90; H, 4,36; N, 13.11. 
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M-^^-n-g>t^,hnwTw^-}dvn ^^h^/^^-N^-^2-(5-broTnQ)pvridvn 

rhinurea 

A solution of 2-cyanomethyl-3-ethQxypyxidine 

5 (22.03 g, 136 imnol) in EtOH (475 mL) and 5N HCl (3 mL) 

was treated with Pt02 catalyst (4.5 g) under 60 psi of 
H2. The reaction was stirrfed overnight at RT. then 
filtered. The crude reaction was concentrated and 
redissolved in H20 and EtOAc. The aqueous layer was made 

10 basic with 5N NaOH and extracted with EtOAc. The organic 

layer was washed with brine, dried on Na2S04, filtered 
and concentrated to give 16.89 g of a yellow oil. This 
crude product was dissolved in l-methyl-2-pyrrolidinone 
(175 n»L) and N- (thioimidazoyl) -2-amino-5-bromopyridine 

15 (36 g, 127 mmol) was added. The reaction was heated to 

lOCC and stirred for 68 h. The crude reaction was 
cooled and poured into EtOAc. The organic layer was 
washed with H20 (4x) , brine, dried on Na2S04. filtered 
and concentrated. The resulting solid was again 

20 dissolved in EtOAc and extracted with IN HCl {3x) . The 

acid extracts were stirred with CH2CI2, made basic with 
5N NaOH and extracted with CH2CI2 (2x) . The CH2CI2 
extracts were combined, washed with brine, dried on 
MgS04, filtered and concentrated. The crude product was 

25 purified by flash chromatography (10% EtOAc/CH2Cl2) / 

followed by trituration with 1:1 EtOAc/hexanes to provide 
3.76 g of the titled product (7%) as a white crystalline 
solid: 

mp 170-172*»C; 

30 1h NMR (300 MHZ, DMSO-dff) 6 11.39 (S, IH) , 10.59 (s, IH) , 

8.13-8.11 (m, 2H), 7.92-7.87 (m, IH) , 7.30 (d, J=8.1 Hz, 



I 



U ": 



wo 93/03022 



-410- 



PCr/SE92/00533 



Exatnnl^ ^41 

A solution of thioi^l chloride (3.26 g 27 4 
imnol, 2.0 j^) in CH2CI2 (10 inL) was added dropwise with 

to a solution of 2-ethoxy-3- 
hydroxymethylpyridine (3.0 g. 19.6 mmol) in CH2CI2 (20 
n»L) at O^C. The ice bath was removed and the reaction 
stirred 2 h at RT. The reaction was concentrated in 
vacuo and redissolved in MeOH (30 mL) . Potassium cyanide 
(3.82 g, 58.7 mmol) was dissolved in H2O (10 mL) and 
added to the reaction in one amount. The reaction was 
heated to reflux and stirred for 66 h, then quenched with 
saturated NasCOs solution. The reaction was diluted with 
H20 and extracted with Et20 (3x) . The combined organic 
extracts were washed with brine, dried over Na2S04, 
filtered and concentrated to yield 2.84 g (89%) of the 
titled product as a brownish oil. a small sample was 
further purified by flash chromatography (40% 
EtOAc/hexanes) to provide a clear, colorless oil- 

l'l22!^i;4r"'' 

iHNMR (300 MHZ. CDCI3 ) 6 8 . 17-8 . 15 (m, IH) , 7.25-7.15 (m ' 
2H), 4.09 (q. J.7 Hz, 2H) , 3.90 (s, 2H), 1.47 (t, J=7 Hz, 

MS (FD) m/e 162 (M+); 

UV (EtOH) 278nm (e= 5241). 220nm (e= 7490). 
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10 



15 



25 



calcd for C12H12N5SC12: C 49.06, H, 4.12.- N. 23.84 
Found: c, 48.91; H, 4.14: N, 23.76. 



A stirred solution of N- (thioimidazoyl) -2- 
(2,6-difluoropher^l>ethyl amine (2.67 9. " """I' »^ 
amino-5-bro.opyridine (1.73 10 ™«1) - 
pyrrolidinone (20 M.) was heated to 90 C. After 16.5 h. 
L reaction was cooled to roo. temperature and poured 
into ethyl acetate. The organic phase was washed with 
H20 <2XK IH HCl. H20 and brine. The organic layer was 
d^ied over Na2S04, filtered and concentrated. The solid 
obtained was purified by reciystallization from 1 = 1 
Etoxc/hexanes to provide 1.6 g (43%l of the titled 
product. This material was recrystalli.ed again fro. 70% 
EtOAc/hexanes to provide 1.16 g of the titled product as 
a light brown crystalline solid: 
20 iw> 174-175°C! 

IR (KBr, cm-1) 3229. 1593. 1558. 1529. 1468. 1265. 1188, 

Ih'Lr'uOO r«SO-d„ 611.20 (S. IH,. 10.68 (s. IH, . 

8.11 (S-. IH), 7.95-7.91 (m. IH, . 7.33-7.28 (m. IHl . 7.09- 
7.01 (m, 3H,, 3.83-3.77 (m, 2H, , 2.98-2.94 (m, 2H, , 
MS (FD) m/e 371 (M*), 373 (M*2) ; 
^ ,SoH, 306nm (e.12790, , 275nm (^22096) , 257nm 
(e=14120). 201nni (e»17270) . e ,n « 

Anal, calcd for Ci4Hl2BrF2N3S: C 45.17; H. 
30 3.25; N, 11-29. Found: C, 44.96; H. 3.29; N. 11.21. 
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iH NMR (300 MHZ. DMSO-dg) 5 11.45 (m, IH) . 10 7 (s IH) 
7 42 (d a=10 HZ, IH). 7.28 1h) , 7.21 (d, .=10 Hz, 'iH) . 

7 0 t.J=8 HZ. 2H,. 3.9 (s. 3H) . 3.85 2H, . 3.0 (t. .=7 

Hz, 2H) ; 

MS (FD) m/e 324 (M+) ; 

UV (EtOH) 269im (£=18845), 235 nm (e=10636) , 201 nm 
(6=16622) . 



A solution of l.l'-thiocarbonyldiimidazole (1 83 
g, 10.0 mmol) and 3-ainino-6-chloro pyridazine (1.3 g. 10 0 
mmol) in acetonitrile (100 mL) was stirred at room 
temperature for 288 h. To this solution was added 2-(2- 
aminoethyl) pyridine (1.22 g, lo mmol) and the resultant 
noxture stirred at room temperature for 48 h. The solvent 
was removed in vacuo and the residue purified by HPLC to 
provxde 0.300 g (10.0%) of the titled product- 
n>P 197-199 *C; 

13.'^3X3™";S0r"' 

iHNMR ,300 HHZ. I«S0-d6, 8 11.3 IH, . 10.9 ih, . 3.6 

d. HZ. IH), 7.8 ,d. J.10 HZ. IH,. 7.7 ih, . 7.55 

2H) . 3.1 (t, J=7 Hz, 2H); 

MS (FD) m/e 293 (M+) ; 

Pka (66% DMF) is 4.17, 12.32- 

UV (EtOH) 275nm (e=21715), 27'o nm (e=21836) , 221 nm (e=9867) . 
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dimethylformamide (20 tnL) was stirred at SO'C for 19 h. 
The reaction was cooled to room temperature, poured into 
etixyl acetate, washed with water and brine. The organic 
layer was concentrated and the residue was purified by HPLC 
5 to provide 0.12 g (7.5%) of the titled product: 
inp 187-189'C; 

IR (KBr, cm-1) 3199, 3055, 1626, 1593. 1555, 1522. 1469. 

1425. 1348.1313. 1263; o , nw^ 7 g 

iH NMR (300 MHZ. DMSO-ds) 8 11.2 (m. IH) , 10.9 (s, IH) , 7.9 

10 (d, IH). 7.6 (d. IH). 7.3 (m. IH), 7.1 (m. 2H) , 3.9 (m, 

2H) . 3.0 (t. J=7 HZ. 2H) ; 
MS (FD). m/e 328 (M+) ; 
pKa in (66% DMF) 12.73; 

UV (EtOH) 277nm (6=20141), 252 nm (^12935), 201 ran 
15 (6=17891) . 

^j- - f? ■ fi - fli fliioi-nnhPnvl ) Pthvll -N' 

n,f,t->.nw^nvri'^^^-'^''^ thiourea 
A solution of N-[2-(2. 6-difluorophenyl) ethyl] - 
N«.-thiocarbamoyl imidazole (0.8 g, 3.0 mmol) and 3-amino-6- 
methoxy pyridazine (0.4 g. 3.0 mmol) in N,N- 
dimethylformamide (20 mL) was stirred at 70 'C for 19 h. 
The reaction was cooled to room temperature, poured" into 
25 ethyl acetate, washed with water and brine. The organic 

layer was concentrated and the residue was precipitated 
with diethyl ether to provide 0.235 g (24%) of the titled 
product : 
mp 193-196-C; 

30 IR (KBr. cm-1) 3222, 3084, 1628, 1586, 1560. 1531. 1468. 

1423. 1356, 1310. 1266; 
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Anal. Calcd for C14H13N3SCI: C, 51.54; H. 4.02; N, 12.88. 
Found: C, 51.26; H, 3.99; N, 12.79. 

ExanmlP -j-^ff 

N- f 2 - (1 -rvrl ohexenvl ) ethvl i -tj • - r ^ - f n^r^ ^ nvT-i f^»-rirt^n ] 

A solution of 3-amino-6-chloropyridazine (1.3 g, 
10.0 itiinol) and 2- (1-cyclohexenyl) ethylisothiocyanate (1.67 
g, 10.0 mmol) in W,//-dimethylf ormamide (20 mL) was stirred 
at 90 oc for 1.5 h. The reaction was cooled to room 
temperature and concentrated under vacuum to remove 
solvent. The residue was purified by HPLC to provide 0.220 
g (7.5%) of the titled product; 
mp. 149-153 'C; 
pKa in (66% DMF) 12.8; 

IR (KBr, cm-1) 3203, 3072, 2935. 1599, 1565, 1520, 1424, 
1351, 1308, 1280, 1184, 1147, 1073; 

1h NMR (300 MHz, DMSO-de) 5 11.1 (m, IH) . 10.9 (s, IH), 7.8 
(d, IH), 7.6 (d, IH). 5.5 (s. IH), 3.7 (m, 2H) , 2.2 (t, J=7 

H2, 2H), 1.9 (m, 4H), 1.5 (m, 4H) ; 

MS (FD) m/e 296 (M+) ; 

UV (EtOH) 275nm (e=23066) . 

Anal. Calcd for C13H17N4SCI C, 52.60; H, 5.77; N, 18.87. 
Found: C, 52.85; H, 5.84; N, 19.15. 

Examn1«> -^-^7 
N-r2-(?, 6-dif1iioronhPm/1 ^pr.hv^^-W■-f^-ff^- 
Chloro)nvT^^idaT^inY^ 1 r.hioriT^a 
A solution of N-t2-(2, 6-difluorophenyl) ethyl] - 
N'-thiocarbamoyl imidazole (1.33 g, 5.0 mmol) and 3-amino- 
6-chloropyridazine (0.65 g, 5.0 mmol) in N,N- 
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The residue was purified by HPLC to provide 0.560 g (19%) 
of the titled product: 
mp. 166-167 -C; 

IR (KBr, cm-1) 3455, 3159,1599, 1555, 1534, 1476; 

1h NMR (300 MHz, DMSO-de) 6 11.1 (br S, IH) , 10.7 (s, IH) , 

8.2 (d, IH), 7.9 (m, IH) , 7.2 (d, IH) , 5.5 (s, IH) , 3.6 (m, 

2H) , 2.2 (t, J=7 Hz, 2H) , 1-9 (m, 4H) , 1.5 (m, 4H) ; 

MS (FD) m/e 295 {M+) ; 

UV (EtOH) 305nm (e=12139), 273nm (e=15905) , 244 nm (e=25052) . 
Anal. Calcd for C14H18N3SCI C, 56.84; H, 6.13; N, 14.20. 
Found: C, 56.59; H, 6.00; N, 14.09. 

F-yamnle 335 

M-r7-f:>-rh1nrnnhf.m/1>f>t,hvn-N'-r2-(5-Ch1oro)T?Vridvn 

t-hiourea 

A solution of N- [2- (2-chlorophenyl) ethyl] -N' - 
thiocarbamoyl imidazole (1.3 g, 5.0 mmol) and 2-amino-5- 
chloro pyridine (0.65 g, 5.0 mmol) in W,W-dimethylf ormamide 
(25 mL) was stirred at 100 'C for 1 h. The reaction was 
cooled to room temperature, poured into ethyl acetate, 
washed with water and brine. The organic layer was 
concentrated and the residue triturated with hexane to 
provide 0.83 g (55%) of the titled product: 
mp 178-179 'C; 

1h NMR (300 MHz, DMSO-ds) 5 11.2 (m, IH) , 10.7 (s, IH) , 8.1 
(m, IH), 7.5 (m, IH), 7.4 (m, 2H) , 7.2 (m, 2H) , 7.1 (d, 
IH) , 3.8 (m, 2H), 3.1 (t, J=7 Hz, 2H) ; 
MS (FD) m/e 325 (M+) ; 

UV (EtOH) 305nm (e=12931) , 273 nm (£=22583), 253 nm (e=16558) 
201 nm (£=25277) . 
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Examnl^ "^"^"^ 

N- rh^rl ) -n- - r?- f s-^rhnw n.^v^r ^ i ) ^^^-[^^ ^ 

thionr-^a 

A solution of l-[ (2-[5-etho3cy 
carbonyl]thia2olyl)thiocarbamoyl] imidazole (1.1 g, 4.0 
mmol) and 2- (1-phenyl) ethylamine (0.6 g, 4.0 mmol) in 
dimethylformamide (40 inL) was stirred at 90'C for 1 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, In aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the residue crystallized from ethyl 
acetate to provide 1.07 g (80%) of the titled product: 
mp. 174-175*C; 

IR (KBr, cm-1) 3340, 3253, 3124, 3056, 1707, 1682, 1579 
1537, 1454, 1252, 1222; 

1h NMR (300 MHz, DMSO-d6) « 12.0 (br s, IH) , 8.7 (br s, IH) , 
7.9 (s, IH), 7.3 (m, 5H) , 4.3 (q, 2H) , 3.8 (m, 2H) , 2.9 (t ' 
J=7 Hz, 2H), 1.3 (t, J=7 Hz, 3H) ; 
MS (FD) m/e 335 (M+) ; 

UV (EtOH) 262nm (£=19184), 206 nm (e=2 6117) . 

Anal. Calcd for C15H17N3O2S2 : C, 53.71; H, 5.11; n, 12 53 
Found: C, 53.48; H, 5.10; N, 12.68. 

Exainn1«> -^^4 

N- r2- f 1 -rvn ntif TPnvl ) erhvi i -w - r ^- r r-^>,i p m) r^^.- r^y^^ ^ 

A solution of 2-amino-5-chloropyridine (1.28 g 
10.0 mmol) and 2- (1-cyclohexenyl) ethylisothiocyanate (1.67 
g, 10.0 mmol) in /7,J^- dimethylformamide (30 mL) was stirred 
at 90 -C for 1 h. The reaction was cooled to room 
temperature, concentrated under vacuum to remove solvent. 
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MS (FD) m/e (no correct pk) (M+) ; 

UV (EtOH) 349 nm (e=4746) . 269 nm (£=8713), 209 run (e=21033) . 
Anal. Calcd for C10H10N4O2S2 : C, 42.54 3.57; N, 19.84. 
Found: -C, 42.37; H, 3.55; N, 19.59. 

5 

F.vaTnnle 332 

r.p^^>^nnvnr>^ ^■7n^^,^ 1 r.hiourea 
A solution of 1-t (2-[5-eth03cy 

10 carbonyl]thiazolyl)thiocarbamoyl] imidazole (1.12 g, 4.0 

mmol) and 2- (1-cyclohexenyl) ethylamine (0.5 g. 4.0 mmol) in 
//^W-dimethylformamide (40 mL) was stirred at 90 oc for 1 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 

15 saturated sodium, bicarbonate, and brine. The organic layer 

was concentrated and the residue recrystallized from ethyl 
acetate to provide 0.790 g (56%) of the titled product: 
mp. 197-198-C; 

IR (KBr-, cm-1) 3243. 3121, 3044, 2991, 2925, 1707, 1582, 

20 1543, 1458, 1190; 

1h NMR (300 MHZ. DMS0-d6) 5 12.0 (br s. IH) , 8.5 (br s, IH) , 

7,9 (s. IH), 5.5 (s, IH), 4.3 (q, 2H) , 3.6 (m, 2H) , 2.2 (t, 
J=7 Hz. 2H), 1.9 (m, 4H) , 1.5 (m, 4H) , 1.3 (t, J=7 Hz, 3H) ; 

MS (FD) m/e 339 (M+) ; 
25 UV (EtOH) 262nro (£=17510), 205 nm (£=19237), 

Anal, calcd for C15H21N3O2S2 : C, 53.07; H. 6.23; N. 12.38. 
Found: C. 53.31; H, 6.44; N. 12.42. 
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dimethyl fonnamide (20 mL) was stirred at 95 'C for 24 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, IN aqueous HCl, water, 
saturated sodium bicarbonate, and brine. The organic layer 
was concentrated and the resultant solid was purified by 
chromatography on silica gel and crystallized from EtOAc to 
provide 0.1 g (6%) of the titled product as a white solid: 
mp 170-171*C; 

IR (KBr, cm-1) 3199, 3070, 1593, 1563, 1529, 1468, 1443, 

1418, 1327, 1263, 1184, 1166, 1128. 1016, 779; 

1h NMR (300 MHz, DMS0-d6) 6 11.00 (br s, IH) , 10.53 (br s, 

IH), 8.33 (s, IH), 8.19 (s, IH) , 7.30 (m, IH) , 7.04 (m, 

2H) , 3.81 (m, 2H), 2.96 (t, J=7 Hz, 2H) ; 

MS (FD) m/e 328 (M+) , 330 {M+2); 

UV (EtOH) 332nm (£^10097) , 274nm (e=22879) 

Anal. Calcd for C13H11CIF2N4S: C, 47.49; H, 3.37; N, ' 

17.04. Found: C, 47.54; H, 3.45; N, 17.19. 

l -rf2-f'7-fftl)ff?fY ^ar^o^vl)thir.7mvn^hSor.^^K aInnv^^ ir^iri^j^-^^ 

A solution of l,l'-thiocarbonyldiimidazole (8.9 
g, 50 mmol) and 2-amino(5-ethoxy carboi^l) thiazole (8.9 g. 
50 mmol) in acetonitrile (600 mL) was stirred at 50 'C for 
20 h. The resulting precipitate was collected by 
filtration to provide 6.5 g (40%) of the titled product, 
mp 208-210*C (d) . 

IR (KBr, cm-1) 3205, 3176, 3146, 3115, 1708, 1557, 1470, 
1352, 1298, 1244, 1225; 

Ir NMR (300 MHz, DMSO-de) 8 13.2 (br s, IH) , 8.1 (s, IH) , 

7.9 (s, IH), 7.6 (s, IH), 7.1 (s, IH) , 4.2 (q, 2H) , 1.3 (t. 

3H) ; 
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TJ- f f P.-ny-r-i rivl ) p^V1^/^ 1 -M ■ - T 9 - f S-brotnn ) rivra?. 1 Tivl 1 thiourea 
A solution of l-[(2-(2- 
pyridyl ) ethyl )thiocarbamoyl] imidazole (1.16 g, 5 mmol) and 
5 2-amino-5-bromopyrazine (0.87 g. 5 iranol) in N,N- 

dimethylformamide (20 mL) was stirred at 95 'C for 27 h. 
The reaction was cooled to room temperature, poured into 
ethyl acetate, washed with water, saturated sodiiim 
bicarbonate, and brine. The organic layer was concentrated 
10 and the residue pxirified by chromatography on silica gel 

and crystallized from EtOAc to provide 0.13 g (7%) of the 
titled product as a tan solid: 
mp 185-190 'C; 

IR (KBr, cm-1) 3186. 1588, 1558, 1517, 1479, 1439, 1356, 
15 1325, 1289, 1268, 1220, 1185, 1156, 1100, 1083, 1013, 996, 

900, 876, 800, 760, 716, 569, 511, 431; 

1h NMR (300 MHz, DMSO-de) 5 10.93 (br s, IH) , 10.74 (br s, 
IH), 8.54 (d, J=5 HZ, IH), 8.31 (s, IH) , 8.28 (s, IH) , 7.69 
(m. IH), 7.28 (m, IH) . 7.21 (m, IH) , 3.96 (m, 2H) , 3.05 (t, 
20 J=7 Hz, 2H) ; 

MS (FD) m/e 337 (M+) , 339 (M+2); 

UV (EtOH) 333nm (6=10984), 270 nm (£=25064). 

Anal. Calcd for Ci2Hi2BrN5S: C, 42.61; H, 3.58; N, 20.71. 
Found: C, 42.41; H, 3.83; N, 20.54 . 

25 

F;y:'=*"^p"' ^ :?30 

M-r7- (2. 6 -Hi f1nnror>i^n^/1 >gr,hv^^-N^-^2-(5- 
r'h^ o-rn ) nvT-aTi nvT 1 thiourea 

A solution of l-[(2-(2,6- 
30 difluorophenyl) ethyl )thiocarbamoyll imidazole (1.33 g, 5 

mmol) and 2-amino-5-chloropyrazine (0.65 g, 5 mmol) in N,N- 
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1h NMR (300 MHz. DMSO-d6) 8 11.74 (br s, IH) , 10.42 (br s, 
IH), 7.87 (d, J=5 HZ, IH), 7.29 (m. IH) , 6.99 (m, 2H) , 6.85 
(s, IH), 6.84 (d, J=5 Hz, IH), 3.81 {m, 2H) , 2.95 (t. J=7 
Hz, 2H), 2.49 (q, J=8 Hz, 2H) , 1.09 (t. J=8 Hz, 3H) ; 
MS (FD) m/e 321 (M+) ; 

UV(EtOH) 290nin (e=18247), 266nin (e=18045) , 246nin (e=15212), 
202nin (e=27817) 

Anal. Calcd for C16H17F2N3S: C, 59.79;. H, 5.33; N, 13.07. 
Found: C. 59.50; H, 5.31; N, 12.87. 

ExamnlP -j^R 

1 -f (2-(?-PVridv1)Pfhv1 )fhinr;.T-h q mov1 1 i mi H^z^^^l ^ 

A solution of l,l'-thiocarbonyldiimida2ole (9.9 
g, 50 ininol) and 2- (2-pyridyl) ethylamine (6.43 g, SOnunol) in 
acetonitrile (120 mL) was stirred at room temperature for 
24 h. The solution was concentrated under reduced pressure 
and the resulting brown oil was triturated with ethyl 
ether. The remaining oil was placed under vacuum to 
provide 10.7 g of crude titled product as a black solid: 
IR (KBr, cm-1) 3125, 2930, 2098, 1548, 1477, 1437, 1363, 
1329, 1284. 1221, 1098, 1063, 1030, 925, 828, 750. 661 
620; 

1h NMR (300 MHZ, I»lS0-d6) 5 10.35 (br s. IH) , 8.48 (m, IH) . 
8.33 (s, IH), 7.76 (s, IH) , 7.72 (m, 2H) , 7.25 (m. 2h) , 
3.95 (m, 2H), 3.1 (m, 2H) ; 
MS (FAB) m/e 233 (M+H) ; 

UV(EtOH) 267nm (£=5516), 261nin (e=63 06) , 256nin (e=6220) . 
203nm (e=14929) 
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was concentrated and the resultant solid was crystallized 
from EtOAc to provide 0.49g (32%) of the titled product as 
yellow needles: 
mp 168-170*C; 

5 IR (KBr. cm-1) 3233, 1616, 1536, 1465, 1335, 1262, 1191, 

1104, 959, 815, 783, 719, 653, 442; 

1h NMR (300 MHZ, DMSO-d6) 5 11.74 (br S, IH) , 10.44 (br s, 
IH), 7.85 (d, J=5 Hz, IH), 7.27 (m, IH) , 7.02 (m, 2H) , 6.88 
(s, IH), 6.80 (d, J=5 Hz, IH) , 3.80 (m, 2H) , 2.96 (t, J=7 
10 Hz, 2H), 2.20 (s, 3H) ; 

MS (FD)- m/e 307 (M+) ; 

UV(EtOH) 290nm (e=16210) , 266nm (&=15920) , 246nm (e=13211) , 
202nin (e=13211) 

15 Pvamnle 327 

M-r:>-f:>.fi-rli f1nnronhenv1 )ethvl1-N^-f2-(4- 
At-hv1 ^nvT-idvll thiourea 

A solution of l-t{2-(2,6- 
dif luorophenyl ) ethyl ) thiocarbamoyl ] imidazole (1.33 g , 5 

20 mmol) and 2-amino-4-ethylpyridine (0.61 g, 5 mmol) in N,N- 

dimethylformamide (20 mL) was stirred at 95'C for 3 h. The 
reaction was cooled to room temperature, poured into ethyl 
acetate, washed with water, IN aqueous HCl, water, 
saturated sodium biccurbonate , and brine. The organic layer 

25 was concentrated and the resultant solid was crystallized 

from EtOAc to provide 0.32 g (20%) of the titled product as 
a light brown solid: 
mp 140-142-C; 

IR (KBr, cm-1) 2939, 1616, 1590, 1536, 1469, 1341, 1267, 
30 1189, 1104, 1064, 960, 868, 826, 781, 759, 721. 668, 652; 
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carboxy, hydroxymethyl , aminomethyl, carboxymethy 1 , C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted Ci-Ce alkyl; or two of which, along with the 
carbons to which they are attached, combine to form a 
5 stable, saturated or unsaturated, substituted or 

unsubstituted, 3 to 7 member ed organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or Rg 
and R8/ or R7 and Rg, along with the carbon to which they 
are attached, form a stable, saturated or unsaturated, 

1 0 substituted or unsubstituted, 3 to 7 membered organic 

monocylic ring having 0 to 4 hetero atoms selected from S, 
O, or N-; 

R3 and R4 are independently hydrogen, hydroxy, 
Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 
15 nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 

carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6) alkyl, or carbamoyl; or 
pharmaceutically acceptable salts thereof, to said human. 

35. The method of claim 3 4 wherein R3 , R4, Rg/ 

2 0 R7, R8/ and R9 are all hydrogen. 

36. The method as recited in claim 35 wherein 
R5 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, pyridyl, substituted pyridyl, or cyclohexenyl . 

37. The method as recited in claim 35 when R± 
2 5 is thiazolyl, substituted thiazolyl, benzothiazolyl, 

substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, thiadiazolyl, or substituted 
thiadiazolyl . 
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38. The method as recited in claim 3 4 wherein 
said compound is N- [2- (2-pyridyl) ethyl] -N' - [2- (5- 
bromo)pyridyl] thiourea and its hydrochloride salt. 

39. The method as recited in Claim 3 4 further 
comprising also administering at least one other 
therapeutic agent to said human. 

40. The method as recited in Claim 3 9 wherein 
said agent is selected from ddl, ddC, or AZT. 

41. A method for treating or inhibiting 
acquired immunodeficiency syndrome in a human which 
comprises administering a compound of the formula below 

S 

11 

R- N C N Ri (lA) 

I I 

in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 

R2 is a group of the formula 



?6 R7 
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wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 
5 or Rio is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, or C2-C6 

alkynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, C1-C6 alkyl, C2-C8 alkenyl, 
C2'-C8 alkynyl, or C2-C8 alkenoxy; 

R6/ R?/ R8/ and R9 are independently C3-C8 
10 cycloalkyl, hydrogen, C1-C6 al3cyl,. C2-C5 alkenyl, C2-C6 

alkynyl, halo, amino, nitre, cyano, C1-C5 alkoxy, hydroxy, 
carboxy, hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted Ci-Cs alkyl; or two of which, along with the 

1 5 carbons to which they are attached, combine to form a 

stable, saturated or unsaturated, substituted or 
unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or R5 
and Rq, or R7 and Rg, along with the carbon to which they 

2 0 are attached, form a stable, saturated or unsaturated, 

substituted or unsubstituted, 3 to 7 membered organic 
monocylic ring having 0 to 4 hetero atoms selected from S, 
O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 

2 5 Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 

nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6 ) alkyl , or carbamoyl; or 
pharmaceutically acceptable salts thereof, to said human, 

3 0 42. The method of claim 41 wherein R3 , R4, Re. 

R7/ R8'. a-i^d R9 are all hydrogen. 
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43 . The method as recited in claim 42 wherein 
R5 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, pyridyl, substituted pyridyl, or cyclohexenyl . 

44. The method as recited in claim 42 when Ri 
is thiazolyl, substituted thiazolyl, benzothiazolyl , 
substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, thiadiazolyl , or substituted 

thiadiazolyl . 

45. The method as recited in claim 41 wherein 
said compound is. n- [2- (2-pyridyl) ethyl] -N' - [2- ( 5- 
bromo) pyridyl] thiourea and its hydrochloride salt. 

46. The method as recited in Claim 41 further 
comprising also administering at least one other 
therapeutic agent to said human. 

47. The method as recited in Claim 46 wherein 
said agent is selected from ddl, ddC, or AZT. 

48. A compound of the formula below 

S 

R, N C N Ri (lA) 

I i 

Rd R^ 

in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 
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R2 is a group of the formula 

..-Li— 



Rg R9 

5 wherein R5 is Ri as defined above; or R5 is a group of the 

formula 

{RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 

or Rio is hydrogen, C1-C6 alkyl, C2-C6 alkenyl,or C2-C6 
10 alkynyl; or R5 is hydrogen, Ci-Ce alkyl, halo, cyano, 

carboxy., amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 

C2-C8 alkynyl, or C2 to Cs alkenoxy; 

R6 and R7 are independently C3-C8 cycloalkyl, 

hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halo, 
15 amino, nitro, cyano, C1-C5 alkoxy, hydroxy, carboxy, 

hydroxymethyl, aminomethyl, carboxymethyl, C1-C4 alkylthio, 

C1-C4 alkanoyloxy, carbamoyl, or a halo substituted C1-C6 

alkyl; 

Rg and Rg , along with the carbons to which they 
2 0 are attached, combine to form a stable, saturated or 

unsaturated, substituted or unsubstituted, 3 to 7 membered 
organic monocylic ring having 0 to 4 hetero atoms selected 
from S, O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
25 C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 

nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6) alkyl, or carbamoyl; or salts thereof. 



M 4 
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49. The compound as recited in Claim 48 wherein 
Rl is thiazolyl, substituted thiazolyl, pyridyl, 
substituted pyridyl, pyridazinyl, substituted pyridazinyl, 
pyrazinyl, or substituted pyrazinyl; R5 is pyridyl, 
substituted pyridyl, phenyl, or substituted phenyl; and Rs 
and R9, along with the carbons to which they are attached 

form cyclopropyl. 

50. The compound as recited in Claim 48 wherein 
the compound is N- (2-cis-phenylcyclopropyl) -N' -2- 

( thiazolyl ) thiourea . 

51. The compound as recited in claim 48 wherein 
said compound is selected from: 

N- (2-cis-phenylcyclopropyl) -N' ~ [2- (5- 
bromo ) pyridyl ] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (5- 
chloro) pyridyl] thiourea 

N- [2- (cis-2 -pyridyl) cyclopropyl] -N» - [2- (5- 

bromo ) pyridyl ] thiourea 

N- [2- (cis-2-pyridyl) cyclopropyl] -N' - [2- (5- 
chloro) pyridyl] thiourea m /cr 

N- [2- (cis-2- (6-f luoro)pyridyl) cyclopropyl] -N' - [2- (5- 

bromo ) pyridyl ] thiourea r ^ / =: 

N-[2- (cis-2- (6-f luoro) pyridyl) cyclopropyl] -N' - [2 - (5- 
chloro) pyridyl] thiourea /c 
N- [2- (cis-2- (6-methoxy)pyridyl) cyclopropyl] -N' - [2- (5- 

bromo ) pyridyl ] thiourea r o / c 

N- [2- (cis-2- ( 6 -methoxy) pyridyl) cyclopropyl] -N' - [2- (5- 

chloro) pyridyl] thiourea ro /c 

N-[2- (cis-2- (6-ethoxy) pyridyl) cyclopropyl ] -N' -[2-(5- 

bromo) pyridyl] thiourea 1 .t. m 

N-[2-(cis-2-(6 - e thoxy ) pyridyl ) cyclopropyl ] -N ' - [ 2 - ( 5 - 
chloro) pyridyl] thiourea; and salts thereof. 

52. The compound as recited in Claim 48 further 
comprising at least one other therapeutic agent. 

53 . The compound as recited in Claim 52 wherein 
said agent is selected from ddl, ddc, or AZT. 
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54. A pharmaceutical formulation comprising a 
compound of claim 48 associated with one or more carriers, 
excipients or diluents therefor, 

55. The formulation as recited in claim 54 
comprising at least one other therapeutic agent . 

56. The formulation as recited in claim 55 
wherein said agent is ddl, ddC, or AZT. 

57. A compound of the formula 



S 



R2 N C N Ri (lA) 



wherein Ri is cycle {C3 -Cs ) alkyl , cycle (C3-C8) alkenyl; 
isothiazolyl , substituted isothiazolyl , t etrazolyl , 

15 substituted tetrazolyl, triazolyl, substituted triazolyl, 

pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl , substituted 
benzoxazolyl , benzimidazoly 1 , substituted 

2 0 benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl, 

substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl, 
substituted thiadiazolyl, benzotriazolyl, substituted 

2 5 benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 

substituted indolyl, benzothienyl, substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, siibstituted furyl. 
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quinolinyl, substituted quinolinyl, isoquinolinyl , 
substituted isoquinolinyl, pyrazolyl, and substituted 
pyrazolyl ; 

R2 is a group of the formula 




wherein R5 is pyridyl , substituted pyridyl, phenyl, 
substituted phenyl, naphthyl, substituted naphthyl, 
cyclohexenyl, benzyl, or R5 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl;or R5 is hydrogen, Ci-Ce alkyl, halo, cyano, 
carboxy, amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2 to Cs alkenoxy; 

R6, R7, R8' and R9 are independently C3-C8 
cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
carboxy, hydroxymethyl , aminomethyl, carboxymethyl, C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo- 
substituted C1-C6 alkyl; or R6 and R8, or R7 and R9 , along 
with the carbon to which they are attached, form a stable, 
saturated or unsaturated, substituted or unsubstituted, 3 
to 7 membered organic monocylic ring having 0 to 4 hetero 
atoms selected from S, O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano,. 
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nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted C1-C6 alkyl; or carbamoyl; or salts thereof, 
with the proviso that when 

Rl is pyridyl or pyridyl mono substituted with halogen, 
hydroxy, C1-C6 alkyl, or Ci-Cs alkoxy; and 

R3 and R4 are hydrogen; and 

R6/ R7/ R8/ and R9 are hydrogen; 

R5 is not non-substituted phenyl. 

58. The compound of claim 57 wherein R3 , R4, 
R6/ R7/ RB' and Rg are all hydrogen. 

59. The compound of claim 57 wherein R5 is 
phenyl, substituted phenyl, pyridyl, substituted pyridyl, 
or cyclohexenyl . 

60. The compound of claim 57 wherein Ri is 
pyridyl, substituted pyridyl, thiazolyl, substituted 
thiazolyl, benzothiazolyl, substituted benzothiazolyl , 
thiadiazolyl, substituted thiadiazolyl , pyrazinyl, 
substituted pyrazinyl, pyridazinyl, or substituted 
pyridazinyl. 

61. The compound as recited in claim 57 wherein ' 
Rl is pyridyl, f luoropyridyl , chloropyridy 1 , bromopyridy 1 , 
cyanopyridyl , methylpyridyl , ethy Ipyridyl , 

tr if luormethylpyridyl , dimethy Ipyridyl , thiazolyl , 
f luorothiazolyl , chlorothiazolyl , bromothiazoly 1 , 
methylthiazolyl , ethyl thiazolyl , (nitrophenyl ) thiazolyl , 
trif luoromethylthiazolyl , dimethylthiazolyl , 
cyano thiazolyl , pyridy Ithiazolyl , benzothiazolyl , 
(f luorobenzo) thiazolyl , f luoropyrazinyl , chloropyrazinyl, 
bromopyrazinyl , cyanopyraziny 1 , methylpyrazinyl , 
ethylpyrazinyl , trif luoromethylpyrazinyl , 
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dimethylpyrazinyl , pyridazinyl , f luoropyridazinyl , 
chloropyridaziny 1 , bromopyridazinyl , cyanopyridazinyl , 
methylpyridazinyl , ethylpyr idazinyl , 
trif luoromethylpyridazinyl , dimethylpyridazinyl ; 

R5 is pyridyl, substituted pyridyl, 
cyclohexenyl, naphthyl , phenyl , or phenyl substituted 1-4 
times by methoxy, ethoxy, bromo, methyl, fluoro, chloro, 
azido, and combinations thereof; 

Rg and R8 are independently hydrogen or Ci-Ce 

alkyl; and salts thereof. 

62.- The compound as recited in claim 57 wherein 
said compound is selected from: 

N- (2- (2-methoxyphenyl) ethyl) -N' - [2- (4- 
cyano) thiazoiyl] thiourea 

N- ( 2 - ( 2 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 4 - 
trif luoromethyl) thiazoiyl] thiourea 

N- (2- (2-methoxyphenyl)ethyl) -N* -[2- (4- 
ethy 1 ) thiazoiyl ] thiourea 
) N- ( 2 - ( 2 -methoxypheny 1 ) ethyl ) -N * - [ 2 - ( 5 - 

bromo) pyridyl] thiourea 

N- (2- { 2 -methoxypheny 1) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 4 - 
5 cyano) thiazoiyl] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazoiyl ] thiourea 

N- (2- ( 3 -methoxypheny 1) ethyl) -N' - [2- (4- 
ethyl) thiazoiyl] thiourea 
0 N- { 2 - ( 3 -methoxypheny 1 ) ethyl ) -N * - [ 2 - ( 5- 

bromo) pyridyl] thiourea 

N- (2- { 3 -methoxypheny 1) ethyl) -N' - [2- (5- 

chloro ) pyridyl ] thiourea 

N- (2- {2-ethoxyphenyl) ethyl) -N' - [2- (5- 
5 bromo) pyridyl] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N* - [2- (b- 
chloro) pyridyl] thiourea ^ . . ro /yi 

N- (2- (2 , 6-difluorophenyl) ethyl) -N' - [2- {4- 
cyano) thiazoiyl] thiourea 
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1 0 



1 5 



20 



25 



30 



35 



40 



45 



(2- (2, 6-dif luorophenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazolyl] thiourea 

N- (2- (2, 6-dif luorophenyl) ethyl) -N* - [2- (4- 
ethyl ) thiazoly 1 ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N* - [2- (5- 
bromo ) pyr idy 1 ] thiourea 

N- {2- (2, 6-difluorophenyl) ethyl) -N* - [2- (5- 
chloro) pyridyl] thiourea 

N- (2- (2, 6-dif luorophenyl) ethyl) -N* - [2- (5- 
bromo) pyrazinyl ] thiourea 

N- (2- {2, 6-difluorophenyl) ethyl) -N' - [ (3- (6- 
chloro) pyridazinyl) ] thiourea 

N- (2- {2-fluoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 
bromo ) pyridyl ] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - [2- (5- 
chloro ) pyridyl ] thiourea 



N- ( 2 - ( 2 -chloropheny 1 ) ethyl ) 


-N' - 




(4- 


cyano) thiazolyl] thiourea 








N- { 2 - { 2 -chloropheny 1 ) ethyl ) 


-N' - 


[2- 


(4- 


ethyl ) thiazolyl ] thiourea 








N- { 2 - ( 2 -chlorophenyl ) ethyl ) 


-N* - 


[2- 


(5- 


bromo ) pyridyl ] thiourea 








N- ( 2 - { 2 -chlorophenyl ) ethyl ) 


-N' - 


[2- 


(5- 


chloro) pyridyl] thiourea 








N- ( 2 - { 3 -chlorophenyl ) ethyl ) 


-N' - 


[2- 


(4- 


cyano) thiazolyl] thiourea 








N- (2 - (3 -chlorophenyl) ethyl) 


-N' - 


[2- 


(4- 


ethyl) thiazolyl] thiourea 








N- ( 2 - ( 3 -chlorophenyl ) ethyl ) 


-N' - 


[2- 


(5- 


bromo ) pyridyl ] thiourea 








N- (2 - (3 -chlorophenyl) ethyl) 


-N' - 


[2- 


(5- 


chloro) pyridyl] thiourea 








N- (2- (1-cyclohexenyl) ethyl) 


-N« - 


[2- 


(4- 


cyano) thiazolyl] thiourea 








N- (2 - (1-cyclohexenyl) ethyl) 


-N* - 


[2- 


(4- 


trif luoromethyl ) thiazolyl] thiourea 






N— (2- (1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(4- 


ethyl) thiazolyl] thiourea 








N- (2- { 1-cyclohexenyl) ethyl) 


-N' - 


[2- 


(5- 


bromo ) pyridyl ] thiourea 








N- (2- (1-cyclohexenyl) ethyl) 


-N* - 


[2- 


(5- 


chloro ) pyridyl ] thiourea 








N- (2- (1-cyclohexenyl) ethyl) 


-N' - 


[ (3 


-(6- 


chloro) pyridazinyl) ] thiourea 








N- ( 2 - ( 2 , 5 -dimethoxypheny 1 ) ethyl . 


|-N'-[2-(5- 



chloro) pyrazinyl] thiourea 
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N- (2- (2 , 5-dimethoxyphenyl) ethyl) -N' - [2- (5- 
bromo)pyrazinyl] thiourea 

[ 2 - ( 2 -pyridy 1 ) ethyl ] -N ' - [ 2 - ( 5 -bromo ) pyr idyl ] thiourea 
N- [2- (2-pyridyl)ethyl] -N» -[2- (5- 

chloro) pyridy 1] thiourea 

N- [2- (2 -pyr idyl) ethyl] -N' - [2- (5- • 
tr i fluorome thy 1) pyr idyl] thiourea ^. 

N- [ 2 - ( 2 -pyridy 1 ) ethyl ] -N ' - [ 2 - ( 5 -ethyl ) pyr idyl ] thiourea 

N- [2- (2-pyridyl ) ethyl] -N' - [2- (5- 
methyl ) pyridy 1] thiourea ,^ 

N- [2- (2- (6-methoxy)pyridyl)ethyl] -N' - [2- (5- 

broitio ) pyr idyl ] thiourea 

N- [2- (2- ( 6 -methoxy) pyr idyl) ethyl] -N' -[2- (5- 
chloro) pyr idyl] thiourea 

N- [2- (2- ( 6 -echoxy) pyr idyl) ethyl] -N' - [2- (5- 
bromo ) pyr idyl ] thiourea 

N- [2- (2- ( 6-ethoxy) pyr idyl) ethyl] -N* - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2- ( 6- fluoro) pyr idyl) ethyl] -N* - [2- (5- 
bromo ) pyridy 1 ] thiourea 

[2- (2- (6-fluoro) pyr idyl) ethyl] -N' - [2- (5- 
chloro ) pyridy 1 ] thiourea 

N- [2- (2- ( 3 -fluoro) pyridyl) ethyl] -N' - [2- (5- 
bromo) pyridyl] thiourea 

N- [2- (2- (3-fluoro) pyridyl) ethyl] -N" - [2- (5- 
chloro) pyridyl] thiourea 

N- [2- (2- (6-chloro) pyridyl) ethyl] -N' - [2- (5- 

bromo ) pyridyl ] thiourea 

[2 - (2 - {6-chloro) pyridyl) ethyl] -N* -[2- (5- 



30 



35 



40 



4 5 




chloro ) pyridyl ] thiourea 
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N- [ 2 - ( 2 , 6 -dif luoro-3 -methoxypheny 1 ) ethyl ] -N • - [ 2 - ( 5 - 
bromo)pyr idyl] thiourea; and salts thereof, 

63 . The compound as recited in Claim 57 further 
comprising at least one other therapeutic agent. 

64 . The compound as recited in Claim 63 wherein 
said agent is selected from ddl, ddC, or AZT. 

65. A pharmaceutical formulation comprising a 
compound of claim 57 associated with one or more carriers, 
excipients or diluents therefor. 

66. The formulation as recited in claim 65 
comprising at least one other therapeutic agent. 

67. The formulation as recited in claim 66 
wherein said agent is ddl, ddC, or AZT. 

68. A compound of the formula 



wherein- Ri is pyridyl, f luoropyridyl, chloropyridyl , 
bromopyridyl , cyanopyridyl , methylpyridy 1 , ethy Ipyridy 1 , 
trif luormethylpyridy 1 , dimethy Ipyridy 1 , thiazolyl , 
f luorothiazolyl , chlorothiazolyl , bromothiazolyl , 
methylthiazolyl, ethyl thiazolyl, (nitrophenyl) thiazolyl, 
trif luoromethylthiazolyl , dimethy Ithiazolyl , 
cyanothiazolyl , pyridy Ithiazolyl , benzothiazoly 1 , 
(f luorobenzo) thiazolyl, f luoropyrazinyl, chloropyrazinyl, 
bromopyrazinyl , cyanopyrazinyl , methylpyrazinyl , 
ethylpyrazinyl, trif luoromethylpyrazinyl, 
dime thy Ipyrazinyl , pyridazinyl , f luoropyridazinyl , 



S 




N— Ri 



H 
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chloropyridazinyl , bromopyridazinyl , cyanopyridazinyl , 
methylpyridazinyl , ethylpyr idazinyl , 

trif luoromethylpyridazinyl , dimethylpyridazinyl ; and 

R5 is pyridyl, substituted pyridyl, cyclohexenyl, 

naph thy 1, phenyl, or phenyl substituted 1 to 4 times by 

methoxy, ethoxy, bromo, methyl, fluoro, chloro, azido, and 

combinations thereof. 

Rg and R8 are independently hydrogen or Ci-Ce alkyl; 

and salts thereof, with the proviso that when 

Rl- is pyridyl or pyridyl monosubstituted with halogen, 
hydroxy, Ci-Ce alkyl, or Ci-Ce alkoxy; and 

R3 and R4 are hydrogen; and 

R6 and Rs are hydrogen; 

R5 is not non-substituted phenyl. 

69. The compound as recited in Claim 68 in 
combination with at least one other therapeutic agent. 

70. The compound as recited in Claim 69 wherein 
said agent is selected from ddl, ddC, or AZT. 

71. N- [2- (2-pyridyl) ethyl] -N' - [2- {5- 
bromo)pyridyl] thiourea or its hydrochloride salt. 

72. The use of a compound as defined in any 
one of the Claims 1 to 71 in the preparation of a 
medicament useful in the inhibition of the replication of 
HIV, treatment and inhibition of HIV in a human, and 
treatment and inhibition of acquired immunodeficiency 
syndrome in a hioman. 
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AMENDED CLAIMS 

[received by the International Bureau on 14 December 1992 (14.12 92)- 
original claims 6-15,21,34-47,57 and 68 amended; 
other claims unchanged (33 pages)] 

1. A method for inhibiting the replication of 
HIV which comprises contacting a compoxind of the formula 
(IB) 




wherein n is 0 to 4; 
Z is 



^C=Y or ^CK2 



Y is 0 or S; 

Ri 1 is of the formula 



— R 



14 



Rl4 is a stable saturated cr unsaturated, substitutec 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
havina 0 to 4 hetero atoms selected from S, 0, and N; or 



-514- 



Rl4 is a stable, saturated or unsaturated, sxibstituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, 0 and Rio is a stable 
saturated or unsaturated, substituted or \insubstituted, 3 
to 8 membered organic monocyclic ring, having 0 to 4 hetero 
atoms selected from S, O, and N; or Rio is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
CO 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O, and N; or Rio is hydrogen, Ci-C6 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

Rl4 is hydrogen, halo, cyano, carboxy, amino, thio, 
hydroxy, C1-C4 alkoxy, C1-C6 alkyl, C2-C8 alkenyl, C2-C8 
alkynyl, or C2-C8 alkenoxy; 

R15 and R16 are independently C3-C8 cycloalkyl, 
hydrogen, C1-C6 alkyl, C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted Ci-Ce alkyl; 

Rl2 is hydrogen, hydroxy. C1-C6 alkyl, C2-C6 alkenyl. 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl, C1-C4 alkylthio. C1-C4 
alkanoyloxy, halo-substituted (C1-C6) alkyl, or carbamoyl; 

Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted. 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 
Rl3 is a stable, satxirated or unsaturated, sxibstituted or 
xmsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 
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Rl3 is Rii as defined; or salts thereof, with HIV. 
2. The method as recited in claim 1 wherein 
Rl2/ Rl5^ and Ri6 are hydrogen, R13 is Ci-Ce alkyl, 
thiazolyl, substituted thiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, phenyl, or substituted phenyl, and 
Rl4 is phenyl, substituted phenyl, pyridyl, substituted 
pyridyl, or cyclohexenyl . 

3 . The method as recited in claim 2 wherein 
Rl4 is phenyl, dif luorphenyl , f luorophenyl, cyclohexenyl, 
pyridyl, or p-hydroxyphenyl . 

4 . The method as recited in Claim 1 further 
comprising also contacting at least one other anti-KIV 
agent with said HP/. 
15 5. The method as recited in Claim 4 wherein 

said agent is selected from ddl, ddC, or AZT. 

6. A compound for treating or inhibiting HIV 
in a human, of the formula (IB) 

20 



10 




wherein n is 0 to 4; 
Z is 

25 " /"^"^ 



. u \t 
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Y is 0 or S; 

Rll is of the formula 




Rl4 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, 0, and N; or 

Rl4 is a stable, saturated or unsaturated, substituted 
10 or unsubstituted, 7 to 10 membered organic bicyclic ring 

having 0 to 5 hetero atoms selected from S, 0, and N; or 
Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is a stable 

1 5 saturated or unsaturated, substituted or unsubstituted, 3 

CO 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from S, O, and N; or Rio is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 

2 0 atoms selected from S, 0, and N; or Rio is hydrogen, Ci-C6 

alkyl. C2-C6 alkenyl, or C2-C6 alkynyl; or 

Rl4 is hydrogen, halo, cyano, carboxy, amino, thio, 
hydroxy, C1-C4 alkoxy, Ci-Ce alkyl, C2-C8 alkenyl, C2-C8 
alkynyl, or C2-C8 alkenoxy; 
2 5 Ri5 and R16 are independently C3-C8 cycloallqfl, 

hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, halo, amino, nitre, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl, 
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aminomethyl, carboxymechyl , C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo subscituced Ci-Cs alkyl; 

Rl2 is hydrogen, hydroxy, CirCe alkyl, C2-C6 alkenyl, 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethy 1 , 
aminomechyl, carboxymethyl, C1-C4 alkyl thio, C1-C4 
alkanoyloxy, halo-subs tituced (C1-C6) alkyl, or carbamoyl; 

Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 
Rl3 is a stable, saturated or unsaturated, substituted or 
unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl3 is Rii as defined; or pharmaceutical ly acceptable 

salts thereof . ' 

7 - The compoumd as recited in claim 6 wherein 
Rl2/ Rl5/ and Ris are hydrogen, R13 is C1-C6 alkyl, 
thiazolyl, substituted thiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, phenyl, or substituted phenyl, and 
Rl4 is phenyl, substituted phenyl, pyridyl, substituted 
pyridyl, or cyclohexenyl . 

8 . The ccnpound as recited in claim 7 wherein 
Rl4 is phenyl,.dif luorophenyl , fluorophenyl, pyridyl, 
cyclohexenyl, or p-hydroxyphenyl- 

9. The compound as recited in Claim 6 in combina 
tion with at least one other therapeutic agent. 

10. The compound as recited in Claim 9 wherein 
said agent is selected from ddl, ddC, or AZT. 
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11 . A ccnpound for treating or inhibiting 
acquired immonodef iciency syndrome in a hximan, of 
the formula (IB) 



S 

II 



N N 




\ 



(IB) 
Z 



wherein n is 0 to 4; 
Z is 



C=Y or ^CHj 



10 Y is 0 or S; 

Rll is of the formula 

1 5 Ri4 is a stable saturated or unsaturated, siibstituted 

or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from O, and N; or 

Rl4 is a stable, saturated or unsaturated, substituted 
or unsxibstituted, 7 to 10 membered organic bicyclic ring 

2 0 having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl4 is a group of the formula 

(RlO)y-X- 
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wherein y is 1 or 2; X is N, S, O and Rio is a stable 
saturated or unsaturated, substituted or unsubstituted, 3 
to 8 membered organic monocyclic ring having 0 to 4 hetero 
acorns selected from S, 6, and N; or Rio is a stable, 
5 saturated or unsaturated, substituted or unsubstituted, 7 

to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O, and N; or Rio is hydrogen, Ci-C6* 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

Rl4 is hydrogen, halo, cyano, carboxy, amino, thio, 
10 hydroxy, C1-C4 alkoxy, C1-C6 alkyl, C2-C8 alkenyl, C2-C8 

alkynyl, or C2-C8 alkenoxy; 

Rl5 and R16 are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl, 
15 aminomethyl, carboxymethyl , C1-C4 alkylthio, C1-C4 

alkanoyloxy, carbamoyl, or a halo substituted Ci-Ce alkyl; 

R12 is hydrogen, hydroxy, Ci-Ce alkyl, C2-C6 alkenyl, 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
2 0 alkanoyloxy, halo-substituted (Ci-Cs) alkyl, or carbamoyl; 

Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, 0, and N; or 
Rl3 is a stable, saturated or unsaturated, substituted or 

2 5 unsubstituted, 7 to 10 membered organic bicyclic ring 

having 0 to 5 hetero atoms selected from S, O, and N; or 

Rl3 is Rii as defined, or pharmaceutically acceptable 
salts thereof, 

12. The corpound as recited in claim 11 wherein 

3 0 Ri2/ Rl5' and R16 are hydrogen, R13 is C1-C6 alkyl, 

thiazolyl, substituted thiazolyl, pyrazinyl, substituted 
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pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, phenyl, or substituted phenyl, and 
Rl4 is phenyl, substituted phenyl^ pyridyl, substituted 
pyridyl, or cyclohexenyl . 
5 13 . The conpound as recited in claim 12 wherein 

Rl4 is phenyl, dif luorophenyl , f luorophenyl , pyridyl, 
cyclohexenyl, or p-hydroxyphenyl, 

14. The compound as recited in Claim 11 in 
combination with at least one other therapeutic agent. 
10 '15. The ccmpound as recited in Claim 14 wherein 

said agent is selected from ddl, ddC, or AZT. 

16. A pharmaceutical formulation comprising a 
compound of the formula (IB) 




(IB) 



wherein n is 0 to 4; 
Z is 

^C=Y or ^CH2 

Y is 0 or S; . 

Rll is of the formula 



16 
C 



1 
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Rl4 is a stcJDle saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 

Rl4 is a stable, saturated or unsaturated, substituted 
or unsubstituted, 7 to 10 membered organic bicyclic ring 
having 0 to 5 hetero atoms selected from S, O, and N; or 
Rl4 is is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is a stable 
saturated or unsaturated, substituted or unsubstituted, 3 
to 8 membered organic monocyclic ring having 0 to 4 hetero 
atoms selected from S, O, and N; or Rio is a stable, 
saturated or unsaturated, substituted or unsubstituted, 7 
to 10 membered organic bicyclic ring having 0 to 5 hetero 
atoms selected from S, O, and N; or Rio is hydrogen, Ci-Cg 
alkyl, C2-C6 alkenyl, or C2-C6 alkynyl; or 

Rl4 is hydrogen, Ci-Cs alkyl, halo, cyano, carboxy, 
amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, C2-C8 
alkynyl, or C2-C8 alkenoxy; 

Rl5 and Rig are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, halo, amino, nitro, 
cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl, C1-C4 alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or a halo substituted Ci-Cg alkyl; 

R12 is hydrogen, hydroxy, Ci-Ce alkyl, C2-C6 alkenyl, 
amino, cyano, nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, 
aminomethyl, carboxymethyl, C1-C4 . alkylthio, C1-C4 
alkanoyloxy, trihalo (C1-C6) alkyl, or carbamoyl; or a halo- 
STibstituted Ci-Ce alkyl; 
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Rl3 is a stable saturated or unsaturated, substituted 
or unsubstituted, 3 to 8 membered organic monocyclic ring 
having 0 to 4 hetero atoms selected from S, O, and N; or 
R13 is a stable, saturated or unsaturated, substituted or 
5 unsubstituted, 7 to 10 membered organic bicyclic ring 

having 0 to 5 hetero atoms selected from S. O, and N; or 

Rl3 is Ril as defined; or 
pharmaceutically acceptable salts thereof, and a suitable 
carrier; with the proviso that (A) R^^ hydrogen when 

10 i) Rll is C1-C6 alkyl; Rl3 is C2-C8 alkenyl; Z is 

^C«0 ; and n=0; or 
ii) Rll is C1-C6 alkyl or 

Rl3 is C1-C6 alkyl or phenyl; Z is 

1 5 ^C=0 ; and n=0 ; or 

(B) one of R^5 or R^g is not hydrogen when 
R^2 is hydrogen or C^-Cg alkyl; 

R^^ is phenyl substituted by tetrazole, carboxyl, or 
carbamoyl ; 



20 



Z is ^C=0 ; and n=0. 



17. The foCTiulation as recited in claim 16 
wherein R12. R15. and RI6 are hydrogen. R13 is C1-C6 alkyl. 
thiazolyl, substituted thiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl. pyridazinyl. 
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substituted pyridazinyl, phenyl, or substituted phenyl, and 
Rl4 is phenyl, substituted phenyl, pyridyl, substituted 
pyridyl, or cyclohexenyl . 

18 . The formulation as recited in claim 17 
5 wherein R14 is phenyl, pyridyl, or p-hydroxyphenyl • 

19 . The formulation as recited in Claim 16 
further comprising at least one other therapeutic agent. 

20. The formulation as recited in Claim 19 
wherein said agent is selected from ddl, ddC, or AZT. 

10 21. A comoound of the formula 




wherein n is 0 to 4; 
15 Z is 



^C=Y or ^CK2 



wherein Y is S or O; 

Rll is of the formula 

1 Ri4 

2 0 Ris 
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wherein Ri4 is cyclo (C3-C8) alkyl, cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl, 
substituted tetrazolyl, triazolyl, substituted triazolyl, 
pyridyl, substituted pyridyl, imidazolyl, substituted 
5 imidazolyl, phenyl, substituted phenyl, naphthyl, 

substituted naphthyl, benzoxazolyl , substituted 
benzoxazolyl , benzimidazoly 1 , substituted 

benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl , substituted 

^ 0 benzothiazolyl, pyrazinyl, substituted pyrazinyl, 

pyridazinyl, substituted pyridazinyl, thiadiazolyl , 
substituted ' thiadiazolyl , benzotriazolyl , substituted 
benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
substituted indolyl, benzothienyl , substituted 

15 benzothienyl, thienyl, substituted thienyl, benzofuryl, 

substituted benzofuryl, furyl, substituted furyl, 
guinolinyl, substituted quinolinyl, isoquinolinyl , 
substituted isoquinolinyl , pyrazolyl, and substituted 
pyrazolyl; or 

2 0 Rl4 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, or O, and 

RlO is cyclo {C3-C8) alkyl, cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl, 
z5 substituted tetrazolyl, triazolyl, substituted triazolyl, 

pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl, substituted 
benzoxazolyl, benzimidazolyl, substituted 

3 0 benzimidazolyl , thiazolyl , substituted thiazolyl , oxazolyl , 

substituted oxazolyl, benzothiazolyl, substituted 
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benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinylr substituted pyridazinyl, thiadiazolyl, 
substituted thiadiazolyl, benzotriazolyl, substituted 
benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
5 substituted indolyl, benzothienyl, substituted 

benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, substituted furyl, 
quinolinyl, substituted quinolinyl, isoquinolinyl , 
substituted isoquinolinyl, pyrazolyl, and substituted 

1 0 pyrazolyl ; or 

Rl4 is halo, cyano, carboxy, amino, thio, 
hydroxy, C1-C4 alkoxy, C2-C8 alkonyl, C2-C8 alkynyl, or C2- 
C8 alkenoxy; 

R12 is hydrogen, hydroxy, Ci-Cg alkyl, C2-C6 
15 alkenyl, amino, cyano, nitro, C1-C5 alkoxy, carboxy, 

hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 alkylthio, 
C1-C4 alkanoyloxy, halo substituted Ci-Cg alkyl, or 
carbamoyl ; and 

Rl3 is cyclo (C3-C8) alkyl, cyclo (C3-C8) alkenyl; 

2 0 isothiazolyl, substituted isothiazolyl , tetrazolyl, 

substituted tecrazolyl, triazolyl, substituted triazolyl, 
pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl, substituted 
Z5 benzoxazolyl, benzimidazolyl, substituted 

benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl , 

3 0 substituted. thiadiazolyl, benzotriazolyl , substituted 

benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
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substituted indolyl, benzothienyl, substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted benzofuryl, furyl, substituted furyl, 
quinolinylr substituted quinolinyl, isoquinolinyl, 
5 s\ibstituted isoquinolinyl, pyrazolyl, and substituted 

pyrazolyl; 

or Ri3 is Rii as defined; 

Rl5 and Rig are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, halo, amino, nitro, 

10 cyano, C1-C5 alkoxy, hydroxy, carboxy, hydroxymethyl, 

aminomethyl , carboxymethyl, C1-C4 . alkylthio, C1-C4 
alkanoyloxy, carbamoyl, or halo substituted (Ci-Cs) alkyl; 
and salts thereof; with the proviso that 
(A) R^2 is not hydrogen when 

15 i) Rll is C1-C6 alkyl; R13 is C2-C8 alkenyl; Z is 

^C=0 ; and n=0; or 
ii) Rll is C1-C6 alkyl or 



-CH.-<0> 



Rl3 is C1-C6 alkyl or phenyl; Z is 
\ 

20 JZ^O ; and n=0 ; or 

(B) one of R^g or R^g is not hydrogen when 
R^2 is hydrogen or C^-Cg alkyl; 

R^^ is phenyl substituted by tetrazole, carboxyl, or 
carbamoyl ; 

25 Z is ^C=0 ; and n=0. 
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22. The compound as recited in Claim 21 in 
combination with at least one other therapeutic agent. 

23 . The compound as recited in Claim 22 wherein 
said agent is selected from ddl, ddC, or AZT. 

24. A compound of the formula 



S 




wherein Rn is a group of the formula 

-CH2-R14 

wherein R14 is phenyl, p-hydroxyphenyl, dif luorophenyl, 

fluorophenyl, pyridyl, or cyclohexenyl ; and 

Rl3 is methyl, ethyl, n-butyl, phenylmethyl , 
thiazolyl, benzothiazolyl, pyridyl, or thiadiazole, and R13 
may be phenyl when R14 is p-hydroxyphenyl, and salts 
thereof. 

25. The compound as recited in Claim 24 in 
combination with at least one other therapeutic agent. 

26. The method as recited in Claim 25 wherein 
said agent is selected from ddl, ddC, or AZT. 

27. A method for inhibiting the replication of 
HIV which comprises contacting a compound of the formula 
below 
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S 

II 

R2 N C N -Ri (lA) 



in which Ri is a stable saturated or unsaturated r 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 

R2 is a group of the formula 




wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Rl as defined; 
or Rio is hydrogen, C1-C6 alkyl, C2-C6 alkenyl, or C2~C6 
alJcynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, Ci-Cs alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2-C8 alkenoxy; 

R6* and R9 are independently C3-C8 

cycloalkyl, hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
carboxy, hydroxy methyl, aminomethyl, carboxymethyl, C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted C1-C6 alkyl; or two of which, along with the 
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carbons to which they are attached, combine to form a 
stable, saturated or unsaturated, substituted or 
unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or Re 
and R8. or R? and Rg , along with the carbon to which they 
are attached, form a stable, saturated or unsaturated, 
substituted or unsubstituted, 3 to 7 membered organic 
monocylic ring having 0 to 4 hetero atoms selected from S, 
O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C5 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 
nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6) alkyl, or carbamoyl; or salts thereof, 
with HIV. 

28. The method of claim 27 wherein R3 , R4/ R6/ 
R7, R8, and Rg are all hydrogen. 

29. The method as recited in claim 28 wherein 
R5 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, pyridyl, substituted pyridyl, or cyclohexenyl. 

30. The method as recited in claim 28 wherein 
Rl is thiazolyl, substituted thiazolyl, benzothiazolyl , 
substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, thiadiazolyl, or substituted 

thiadiazolyl. 

31. The method as recited in claim 27 wherein 
said compound is N- [2- {2-pyridyl) ethyl] -N* - (2- (5- 
bromo) pyridyl] thiourea and its hydrochloride salt. 

32. The method as recited in Claim 27 further 
comprising also contacting at least one other anti-HIV 
agent with said HIV. 

33. The method as recited in Claim 32 wherein 
said agent is selected from ddl, ddC, or AZT. 
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34. A compound for treating or inhibiting HIV 
in a human, of the formula 

S 

R, N C N R, (lA) 




in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 

R2 is a group of the formula 




R« Rq 

wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, Ci-Ce alkyl, C2-C8 alkenyl, 
C2-C8 allcynyl, or C2-C8 alkenoxy; 

R6* R?^ R8/ and Rg are independently C3-C8 
cycloalkyl, hydrogen, Ci-Cs alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy. 
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carboxy, hydroxymethyl , aminomethyl, carboxymethyl, C1-C4 
alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted C1-C6 alkyl; or two of which, along with the 
carbons to which they are attached, combine to form a 

5 stable, saturated or unsaturated, substituted or 

unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or Rg 
and R8, or R7 and Rg, along with the carbon to which they 
are attached, form a stable, saturated or unsaturated, 

0 substituted or unsubstituted, 3 to 7 membered organic 

monocylic ring having 0 to 4 hetero atoms selected from S, 
0, or N-; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 
5 nitro, C1-C5 alkoxy, carboxy, hydroxymethyl , aminomethyl, 

carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6) alkyl, or carbamoyl; or 
pharmaceutically acceptable salts thereof. 

35. The corpound of claim 3 4 wherein R3 , R4, Rg, 
0 R7# R8# and Rg are all hydrogen. 

36. The COTpound as recited in claim 3 5 wherein 
R5 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, pyridyl, substituted pyridyl, or cyclohexenyl . 

37. The ccxipound as recited in claim 35 when Ri 
5 is thiazolyl, substituted thiazolyl, benzothiazolyl, 

substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, thiadiazolyl, or substituted 
thiadiazolyl . 
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38. The compound as recited in claim 34 wherein 
said compound is N- [2- (2-pyridyl) ethyl] -N' - [2- (5- 
bromo)pyridyl] thiourea and its hydrochloride salt. 

39. The compound as recited in Claim 34 in 

5 combination with at least one other therapeutic agent. 

40. The compound as recited in Claim 39 wherein 
said agent is selected £rom ddl, ddC, or AZT. 

41. A compound for treating or inhibiting 
1 0 acquired immunodeficiency syndrome in a human, of 

the formula 

N R, (lA) 

I 

1 5 in which Ri is a stable saturated or unsaturated, 

substituted or unsubstituted, 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
O, and N; or Ri is a stable, saturated or unsaturated, 
substituted or unsubstituted, 7 to 10 membered organic 

2 0 bicyclic ring having 0 to 5 hetero atoms selected from S, 

O, and N; 

R2 is a group of the formula 





25 
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wherein R5 is Ri as defined above; or R5 is a group of the 
formula 

(RlO)y-X7 

wherein y is 1 or 2; X is o'and Rio is Ri as defined; 

5 or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 

alkynyl; or R5 is hydrogen, halo, cyano, carboxy, amino, 
thio, hydroxy, C1-C4 alkoxy, C1-C6 alkyl, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2-C8 alkenoxy; 

Rg, R7 / RS/ and R9 are independently C3-C8 
10 cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 

alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
carboxy, hydroxymethyl , aminomethyl, carboxymethyl , C1-C4 
alkyl thio, C1-C4 alkanoyloxy, carbamoyl, or a halo 
substituted C1-C6 alkyl; or two of which, along with the 

1 5 carbons to which they are attached, combine to form a 

stable, saturated or unsaturated, substituted or 
unsubstituted, 3 to 7 membered organic monocylic ring 
having 0 to 4 hetero atoms selected from S, O, or N; or Re 
'and R8r or R7 and R9, along with the carbon to which they 

2 0 are attached, form a stable, saturated or unsaturated, 

substituted or unsubstituted, 3 to 7 membered organic 
monocylic ring having 0 to 4 hetero atoms selected from S, " 
O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 

2 5 C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 

nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted (C1-C6) alkyl, or carbamoyl; or 
pharmaceutically acceptable salts thereof. 

3 0 42. The ccnpound of claim 41 wherein R3 , R4, Rg* 

R7# R8# and Rg are all hydrogen. 
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43 • The ccnpound as recited in claim 42 wherein 
R5 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, pyridyl, substituted pyridyl, or cyclohexenyl, 

44. The corpound as recited in claim 42 when Ri 
5 is thiazolyl, substituted thiazolyl, benzothiazolyl, 

substituted benzothiazolyl, pyrazinyl, substituted 
pyrazinyl, pyridyl, substituted pyridyl, pyridazinyl, 
substituted pyridazinyl, thiadiazolyl , or substituted 
thiadiazolyl. 

to 45. The ccxrpound as recited in claim 41 wherein 

said compound is N- [2- (2-pyridyl) ethyl] -N' - [2- (5- 
bromo)pyr idyl] thiourea and its hydrochloride salt. 

46. The compound as recited in Claim 41 
in combination with at least one other 

1 5 therapeutic agent . 

47. The ccnpound as recited in Claim 46 wherein 
said agent is selected from ddl, ddC, or AZT. 

48. A compound of the formula below 



N R, (lA) 

I 

in which Ri is a stable saturated or unsaturated, 
substituted or unsubstituted,^ 3 to 8 membered organic 
monocyclic ring having 0 to 4 hetero atoms selected from S, 
25 0, and N; or Ri is a stable, saturated or unsaturated, 

substituted or unsubstituted, 7 to 10 membered organic 
bicyclic ring having 0 to 5 hetero atoms selected from S, 
O, and N; 
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R2 is a group of the formula 



c c 

Rg Rq 

wherein R5 is Ri as defined above; or .R5 is a group of the 
formula 

{RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 
or Rio is hydrogen, C1-C6 alkyl, C2-C6 alkenyl,or C2-C6 
alkynyl; or R5 is hydrogen, Ci-Ce alkyl, halo, cyano, 
carboxy., amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 
C2-C8 alkynyl, or C2 to Cs alkenoxy; 

R6 and R7 are independently C3-C8 cycloalkyl, 
hydrogen, Ci-Cs alkyl, C2-C6 alkenyl. C2-C6 alkynyl, halo, 
15 amino, nitro, cyano, C1-C5 alkoxy, hydroxy, carboxy, 

hydroxymethyl, aminomethyl, carboxymethyl , C1-C4 alkylthio, 
C1-C4 alkanoyloxy, carbamoyl, or a halo substituted Ci-Ce 
alkyl; 

R8 and Rg , along with the carbons to which they 
2 0 are attached, combine to form a stable, saturated or 

unsaturated, substituted or unsubstituted, . 3 to 7 membered 
organic monocylic ring having 0 to 4 hetero atoms selected 
from S, O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
2 5 C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano, 

nitro, C1-C5 alkoxy, carboxy, hydroxymethyl, aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
sxibstituted (Ci-Ce) alkyl, or carbamoyl; or salts thereof. 
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49. The compound as recited in Claim 48 wherein 
Rl is thiazolyl, substituted thiazolyl, pyridyl, 
substituted pyridyl, pyridazinyl,. substituted pyridazinyl, 
pyrazinyl, or substituted pyrazinyl; R5 is pyridyl, 

5 substituted pyridyl, phenyl, or substituted phenyl; and Rs 

and R9, along with the carbons to which they are attached 

form cyclopropyl. 

50. The compound as recited in Claim 48 wherein 
the compound is N- (2-cis-phenylcyclopropyl) -N' -2- 

1 0 (thiazolyl) thiourea. 

51. The compound as recited in claim 48 wherein 
said compound is selected from: 

N- (2-cis-phenylcyclopropyl) -N' - [2- (5- 

1 5 bromo) pyridyl] thiourea 

N- (2-cis-phenylcyclopropyl) -N' - [2- (5- 
chloro) pyridyl] thiourea 

N- [2- {cis-2-pyridyl) cyclopropyl] -N' - [2- (5- 
bromo)pvr idyl] thiourea 

2 0 2- {cis-2-pyridyl) cyclopropyl] -N' -[2- (5- 

chloro) pyridyl] thiourea 

N-[2- (cis-2- (6-fluoro)pyridyl) cyclopropyl] -N' -[2- (5- 

bromo) pyridyl] thiourea 

N- (2- {cis-2- (6- fluoro) pyridyl) cyclopropyl] -N* - [2- (5- 

2 5 chloro) pyridyl] thiourea ^ 

N-[2- (cis~2- (6-methoxy) pyridyl) cyclopropyl] -N' -[2-{5- 
bromo)pyridyl] thiourea 

N-t2- (cis-2- (6-methoxy)pyridyl) cyclopropyl] -N' - [2- (5- 

chloro) pyridyl] thiourea m /c 

3 0 N- [2- (cis-2- (6-ethoxy) pyridyl) cyclopropyl] -N' - [2- (5- 

bromo) pyridyl] thiourea /c 

N-[2- {cis-2- ( 6 -ethoxy) pyridyl) cyclopropyl] -N' -[2- l5- 
chloro)pyridyl] thiourea; and salts thereof. 

.52, The compound as recited in Claim 48 further 
3 5 comprising at least one other therapeutic agent. 

53 , The compound as recited in Claim 52 wherein 
said agent is selected from ddl, ddC, or AZT. 
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54. A pharmaceutical formulation comprising a 
compound of claim 48 associated with one or more carriers, 
excipients or diluents therefor. 

55. The formulation as recited in claim 54 
comprising at least one other therapeutic agent. 

56. The formulation as recited in claim 55 
wherein said agent is ddl, ddC, or AZT. 

57 . A comoound of the formula 



S 

II 

N C N R, (lA) 



wherein Ri is cyclo (C3-C8 ) alkyl , cyclo (C3-C8) alkenyl; 
isothiazolyl, substituted isothiazolyl, tetrazolyl, 

15 substituted tetrazolyl, triazolyl, substituted triazolyl) 

pyridyl, substituted pyridyl, imidazolyl, substituted 
imidazolyl, phenyl, substituted phenyl, naphthyl, 
substituted naphthyl, benzoxazolyl, substituted 
benzoxazolyl, benzimidazolyl, substituted 

20 benzimidazolyl, thiazolyl, substituted thiazolyl, oxazolyl, 
substituted oxazolyl, benzothiazolyl, substituted 
benzothiazolyl, pyrazinyl, substituted pyrazinyl, 
pyridazinyl, substituted pyridazinyl, thiadiazolyl, 
substituted thiadiazolyl, benzotriazolyl, substituted 

25 benzotriazolyl, pyrrolyl, substituted pyrrolyl, indolyl, 
substituted indolyl, benzothienyl, substituted 
benzothienyl, thienyl, substituted thienyl, benzofuryl, 
substituted* benzofuryl, furyl, substituted furyl. 
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quinolinyl, substituted guinolinyl, isoquinolinyl, 
substituted isoquinolinyl, pyrazolyl, and substituted 
pyrazolyl; 

R2 is a group of the formula 

5 

^6 ?7 




wherein R5 is pyridyl, substituted pyridyl, phenyl, 
substituted phenyl, naphthyl, substituted naphthyl, 
10 cyclohexenyl, benzyl, or R5 is a group of the formula 

(RlO)y-X- 

wherein y is 1 or 2; X is N, S, O and Rio is Ri as defined; 
or Rio is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, or C2-C6 
alkynyl;or R5 is hydrogen, Ci-Ce alkyl, halo, cyano, 
15 carboxy, amino, thio, hydroxy, C1-C4 alkoxy, C2-C8 alkenyl, 

C2-C8 alkynyl, or C2 to Cs alkenoxy; 

R6' ^^7' and R9 are independently C3-C8 

cycloalkyl, hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 
alkynyl, halo, amino, nitro, cyano, C1-C5 alkoxy, hydroxy, 
2 0 carboxy, hydroxymethyl, aminomethyl, carboxymethyl, C1-C4 

alkylthio, C1-C4 alkanoyloxy, carbamoyl, or a halo- 
substituted Ci-Cg alkyl; or Re and R8# or R7 and R9 , along 
with the carbon to which they are attached, form a stable, 
saturated or unsaturated, substituted or unsubstituted, 3 
2 5 to 7 membered organic monocylic ring having 0 to 4 hetero 

atoms selected from S, O, or N; 

R3 and R4 are independently hydrogen, hydroxy, 
C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, amino, cyano. 
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nitro, C1-C5 alkoxy, carboxy, hydroxymethyl. aminomethyl, 
carboxymethyl, C1-C4 alkylthio, C1-C4 alkanoyloxy, halo- 
substituted C1-C6 alkyl; or carbamoyl; or salts thereof, 
with the proviso that the substituents or compounds 
are not the following: 



I) 



a 

M 



CH 




CH2~~~CH2 ■ ■ 



10 



15 




III) 



where R may be hydrogen, methyl, chloro or bromo; 



IV) 



II 



H H 



Rb 



where and may be hydrogen, C^-C^ alkyl, trifluoro- 
methyl, phenyl or substituted phenyl; 

H H \=:n^ 

where may be hydrogen, halogen, hydroxy, C^-Cg alkyl, 
or C^-Cg alkoxy; 
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0 58. The compound of claim 57 wherein R3 , R4, . 

R6/ R7# Ra* and Rg are all hydrogen. 

59. The compound of claim 57 wherein R5 is 
phenyl, substituted phenyl, pyridyl, substituted pyridyl, 
or cyclohexenyl . 

5 60. The compound of claim 57 wherein Ri is 

pyridyl, substituted pyridyl, thiazolyl, substituted 
thiazolyl, benzo thiazolyl, substituted benzothiazolyl , 
thiadiazolyl, substituted thiadiazolyl, pyrazinyl, 
substituted pyrazinyl, pyridazinyl, or substituted 

0 pyridazinyl. 

61. The compound as recited in claim 57 wherein 
Rl is pyridyl, f luoropyridyl , chloropyridyl, bromopyridyl, 
cyanopyridyl , methy Ipyridy 1 , ethy Ipyridyl , 
trif luorme thy Ipyr idyl , dimethy Ipyridyl , thiazolyl , 

5 f luorothiazolyl , chlorothiazoly 1 , bromothiazoly 1 , 

methylthiazolyl, ethylthiazolyl , (nitrophenyl) thiazolyl, 
trif luoromethylthiazolyl , dimethylthiazolyl , 
cyanothiazolyl , pyridylthiazolyl, benzothiazolyl, 
(f luorobenzo) thiazolyl, f luoropyrazinyl, chloropyrazinyl, 

0 bromopyrazinyl, cyanopyrazinyl, methy Ipyrazinyl, 
ethylpyrazinyl , trif luoromethy Ipyrazinyl , 
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dimechylpyraziny 1 , pyridazinyl , f luoropyridazinyl , 
chloropyridaziny 1 , bromopyridazinyl , cyanopyridazinyl , 
methylpyridazinyl, ethylpyridazinyl, 
trif luoromethylpyridazinyl, dimethylpyridazinyl; 
5 R5 is pyridyl, substituted pyridyl, 

cyclohexeny 1 , naphthyl , phenyl, or phenyl substituted 1-4 
times by methoxy, ethoxy, bromo, methyl, fluoro, chloro, 
azido, and combinations thereof; 

RS and R8 are independently hydrogen or Ci-Cg 
^ 0 alkyl; and salts thereof. 

62. The compound as recited in claim 57 wherein 
said compound is selected from: 

N- (2- (2-methoxyphenyl) ethyl) -N' - [2- (4- 

1 5 cyano ) thiazoly 1 ] thiourea 

N- (2- {2-mechoxyphenyl) ethyl) -N* - [2- (4- 
trif luoromethyl ) thiazolyl) thiourea 

N- (2- (2-methoxyphenyl) ethyl) -N*- [2- (4- 
ethyl) thiazolyl] thiourea 

2 0 N- (2- (2-methoxyphenyl) ethyl) -N* - [2- (5- 

bromo)pyridyl] thiourea 

N-^(2- (2-methoxyphenyl.) ethyl) -N* - [2 - (5- 
chloro ) pyridy 1 ] thiourea 

N- (2- (3-methoxyphenyl) ethyl) -N* - (2- (4- 

2 5 cyano) thiazolyl) thiourea 

N- ( 2 - ( 3 -me thoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 4 - 
trif luoromethyl ) thiazolyl ) thiourea 

N- ( 2 - ( 3 -methoxypheny 1 ) ethyl ) -N • - [ 2 - ( 4 - 
ethyl ) thiazolyl ] thiourea 

3 0 N- ( 2 - ( 3 -me thoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 5 - 

bromo) pyridyl] thiourea 

N- ( 2 - ( 3 -me thoxypheny 1 ) ethyl ) -N • - [ 2 - ( 5 - 
chloro) pyridyl] thiourea 

N- (2- {2-e thoxypheny 1) ethyl) -N'- [2- (5- 
3 5 bromo ) pyridyl ] thiourea 

N- (2- (2-ethoxyphenyl) ethyl) -N' - [2- (5- 
chloro) pyridyl] thiourea 

N- ( 2 - ( 2 , 6 -di f luoropheny 1 ) ethyl ) -N • - 1 2 - ( 4 - 
cyano) thiazolyl] thiourea 



u 5 
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. N- (2- (2 , 6-difluorophenyl) ethyl) -N' - (2- (4- 
trifluoromethyl) thiazolyl) thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N- - [2- (4- 
ethyl ) thiazolyl ] thiourea 
5 N-{2-(2, 6-difluorophenyl)ethyl)-N'-[2-(5- 

brorao ) pyridy 1 ] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N' - [2- ( 5- 
chloro) pyridy 1] thiourea 

N- (2- (2, 6-difluorophenyl) ethyl) -N' - [2- (5- 
1 0 bromo)pyrazinyl] thiourea 

N- (2- (2 , 6-difluorophenyl) ethyl) -N' -[ (3- (6- 
chloro ) pyridazinyl ) ] thiourea 

N- (2- (2-f luoro-6-methoxyphenyl) ethyl) -N' - (2- (5- 
bromo ) pyr idy 1 ] thiourea 

1 5 N- (2- (2-fluoro-6-methoxyphenyl) ethyl) -N" - (2- (5- 

chloro)Dyridyl] thiourea 

N- (2- (2-chlorophenyl) ethyl) -N' - [2- (4- 
cyano) thiazolyl] thiourea 

N- ( 2 - ( 2-chlorophenyl ) ethyl ) -N • - [ 2 - ( 4 - 

2 0 ethyl) thiazolyl] thiourea 

N- ( 2 - ( 2 -chloropheny 1 ) ethy 1 ) -N ' - [ 2 - ( 5- 
bromo ) pyr idy 1 ] thiourea 

N- (2- {2-chlorophenyl) ethyl) -N' - [2- (5- 
chloro) pyridy 1] thiourea 

2 5 N-(2- (3-chlorophenyl)ethyl) -N' -[2-(4- 

cyano) thiazolyl] thiourea 

N- (2- (3 -chloropheny 1) ethyl) -N' - [2- (4- 
ethyl) thiazolyl] thiourea 

N- ( 2 - ( 3 -chloropheny 1 ) ethyl ) -N ' - 1 2 - ( 5- 

3 0 bromo ) pyridy 1 ] thiourea 

N- ( 2 - ( 3 - chloropheny 1 ) ethyl ) -N ' - [ 2 - { 5 - 
chloro) pyr idyl] thiourea 

N- ( 2 - { 1 -cyclohexeny 1 ) ethyl ) -N ' - [ 2 - ( 4 - 
cyano ) thiazolyl ] thiourea 

3 5 N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (4- 

trif luoromethyl) thiazolyl] thiourea 

N-{2- (1-cyclohexenyl) ethyl) -N' - [2- (4- 

ethyl) thiazolyl] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N* - [2- (5- 

4 0 bromo) pyr idyl] thiourea 

N- (2- (1-cyclohexenyl) ethyl) -N' - [2- (5- 
chloro ) pyr idy 1 ] thiourea 

N- ( 2 - ( 1 -cyclohexeny 1 ) ethyl )-N'-t(3-(6- 
chloro)pyridazinyl)]thiourea - 
45 N- ( 2- ( 2 , 5 -dimethoxypheny 1 ) ethyl ) -N ' - [ 2 - ( 5- 

chloro)pyrazinyl] thiourea 
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N- (2- (2, 5-dimechoxyphenyl)ethyl) -N' -[2- (5- 
bromo ) pyrazinyl ] thiourea 

N- [2- (2-pyridyl) ethyl] -N' - [2- (5-bromo)pyr idyl] thiourea 
N- [ 2 - ( 2 -pyr idy 1 ) ethyl ] -N • - [ 2 -^.i 5 - 
5 chloro ) pyr idy 1 ] thiourea 

N- [ 2 - ( 2 -pyr idy 1 ) ethyl ] -N ' - ( 2 - { 5 - 
trif luoromethyl ) pyridyl ] thiourea 

N- ( 2 - ( 2 -pyridyl ) ethyl ] -N ' - [ 2 - ( 5-ethyl ) pyridyl ] thiourea 
N- (2- (2-pyridyl) ethyl J -N'-t 2- (5- 
10 methyl) pyridyl] thiourea 





N- (2- (2- (6-methoxy)pyridyl) ethyl] 


-N' 


-12 


-(5- 




bromo ) pyridyl ] thiourea 










N- {2- (2- ( 6 -methoxy) pyridyl) ethyl] 


-N' 


-[2 


-(5- 


1 5 


chloro) pyridyl] thiourea 








N- (2- (2- {6-ethoxy) pyridyl) ethyl] - 
bromo ) pyridyl ] thiourea 


N- - 


[2- 


(5- 




N- ( 2 - ( 2 - ( 6 - e thoxy ) pyridyl ) ethyl ] - 


•N* - 


12- 


(5- 




chloro ) pyridyl ] thiourea 








20 


N- ( 2 - ( 2 - ( 6 - f luoro ) pyridyl ) ethyl ] - 


N' - 


[2- 


(5- 


bromo ) pyridyl ] thiourea 










N- [ 2 - ( 2 - ( 6 - f luoro ) pyridyl ) ethyl ] - 


■N- - 


[2- 


(5- 




chloro ) pyridyl ] thiourea 










N- ( 2 -( 2 -( 3 - f luoro ) pyridyl) ethyl ] - 


N* - 


[2- 


(5- 


25 


bromo) pyridyl] thiourea 








N- ( 2 -{ 2 -( 3 - f luoro ) pyridyl) ethyl ] - 
chloro ) pyridyl ) thiourea 


N' - 


[2- 


(5- 




N-(2- (2- (6-chloro) pyridyl) ethyl] - 


■N' - 


(2- 


(5- 




bromo) pyridyl] thiourea 








30 


N-*[ 2 - ( 2 - ( 6-chloro ) pyridyl ) ethyl ] - 


•N' - 


[2- 


(5- 


chloro) pyridyl] thiourea 









N- [2- (2- (3-methoxy-6-f luoro) pyridyl) ethyl] -N' -[2- (5- 
bromo) pyridyl] thiourea 

N-[2- (2- (3 -methoxy-6-f luoro) pyridyl) ethyl] -N' - [2- (5- 
chloro) pyridyl] thiourea 

3 5 N- [2- (2- {5-ethoxy"6-fluoro)pyridyl) ethyl] -N' - [2- (5- 

bromo ) pyridyl ] thiourea 

N- [2- (2- {5-ethoxy-6-f luoro).pyridyl) ethyl] -N' - [2- (5- 
chloro ) pyridyl ] thiourea 

N- [2- (2- (3 -ethoxy-6-f luoro) pyridyl) ethyl] -N' - [2- (5- 

4 0 bromo) pyridyl] thiourea 

N- [2- (2- (3 -ethoxy-6-f luoro) pyridyl) ethyl] -N' - [2- (5- 
chloro)pyridyl] thiourea 

N- [2- (2- (3 , 6-dif luoro) pyridyl) ethyl] -N' - [2- (5- 
bromo)pyridyl] thiourea 
45 N- [2- (2- (3 , 6-dif luoro) pyridyl) ethyl] -N* - [2- (5- 

chloro ) pyridyl ] thiourea 
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N- [2- (2 , 6-dif luoro-3-methoxyphenyl) ethyl] -N* - [2- (5- 
bromo)pyridyl] thiourea; and salts thereof. 

63 . The compound as recited in Claim 57 further 
comprising at least one other therapeutic agent. 

64 . The compound as recited in Claim 63 wherein 
said agent is selected from ddl, ddC, or AZT. 

65. A pharmaceutical formulation comprising a 
compound of claim 57 associated with one or more carriers, 
excipients or diluents therefor. 

66. The formulation as recited in claim 65 
comprising at least one other therapeutic agent. 

67. The formulation as recited in claim 65 
wherein said agent is ddl, ddC, or AZT. 

.68. A compound of the formula 



wherein- Ri is pyridyl, f luoropyridyl , chloropyridyl , 
bromopyridyl, cyanopyridyl, methylpyridyl , ethylpyridyl, 
trif luormethy Ipyridyl , dimethylpyridy 1 , thiazolyl , 
f luorothiazolyl , chlorothiazolyl , bromothiazoly 1 , 
methylthiazolyl, ethylthiazolyl, (nitrophenyl) thiazolyl, 
trif luoromethylthiazolyl , dimethylthiazolyl , 
cyano thiazolyl, pyridylthiazolyl, benzothiazolyl, 
(fluorobenzo) thiazolyl, f luoropyrazinyl, chloropyrazinyl, 
bromopyrazinyl , cyanopyrazinyl , methylpyrazinyl , 
ethylpyrazinyl , trif luorome thy Ipyrazinyl , 
dimethylpyraziny 1 , pyridazinyl , f luoropyridaziny 1 , 




N— R 
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chloropyridaziny 1 , bromopyridazinyl , cyanopyridazinyl , 
methylpyridazinyl , ethylpyridazinyl , 

trif luoromethylpyridazinyl , dime thy Ipyridazinyl ; and 

R5 is pyridyl, substituted pyridyl, cyclohexenyl, 
5 naphthyl, phenyl, or phenyl substituted 1 to 4 times by 

methoxy, ethoxy, bromo, methyl, fluoro, chloro, azido, and 

combinations thereof; 

Rg and Ra are independently hydrogen or Ci-Gg alkyl; 

and salts thereof; with the proviso that the compound is not: 




wherein may be hydrogen, halogen, hydroxy, C^-Cg alkyl or C^-Cg alkoxy 
15 69. The compound as recited in Claim 68 in 

combination with at least one other therapeutic agent. 

70. The compound as recited in Claim 69 wherein 
said agent is selected from ddl, ddC, or AZT. 

71. N- (2- (2 -pyridyl) ethyl] -N' - [2- (5- 
2 0 bromo) pyridyl] thiourea or its hydrochloride salt. 

72. The use of a compound as defined in any., 
one of the Claims 1 to 71 in the preparation of a 
medicament useful in the inhibition of the replication of 
HIV, treatment and inhibition of HIV in a human, and 

2 5 treatment and inhibition of acquired immunodeficiency 

syndrome in a human. 



U 



i 

I 

* 
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